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ART- of SHADOWSV 

. O Rj 

tilntt^evfai DialUng;^ 

WITH 

Tables exaftly Calculated ht the L^. 
of $ I deg. 30 min- w^. l^onDon. 

teaching any Peribn, tho* of an ordinary CapacHy^ and 
unlearned in the MATHEMATICKS, to draw a true 
Sl^-DIALy upon any given PLAN, howerer Situated^ 
I in rdpedl of DecUnatim and Rgdipatm. 

[. AND 

A TABLE flic^ring the Diftance of each HourAini 
fix>iii the Meridian^ upon all Horszjnadl^DialSi 

Likewise 

ARrfHMErtCAL, -) C INS'rtWJME^3t AL, 
SPOT, CONCAVE, S < REFLEX, 
CONVEX, J /CYLINDRICAL. 

D i A L L I N G- 

WITH 

The Manner of OrHamenthg theie ievend Sorts ot JO^ 
allmg with all UfefU Furmtme ; and how to Cut the 
five Regular Bodiei^ and two others, one of Twelve 
^hmhSf and the other of Thirty. 



By John Good, Teacher of Mathematicks* 

■ " ' • - 

i N D O ^ 1 

^ JIbvNT, M Towet-ViiW, H^i. 
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T d T H E 

READER 

IHlSTreattfi (/Dialliag etrnfifittt. 4 
I before, tf Geometrical and Infmi 
mental Dialling: And tht Acctf tarn 
it bath found amm^ the Ingetiiousj £«f 
Encouraged me to adda Third Tan 
itamtlji an Arithitietical ipay by th 




Canms of A^tijicial Sines and Tangents : And ther 
are in it, aibefore, the Tables cf Hotir'difiancts of ^ 
declining Dials, from one deg, of Declination to 60 d^ 
which I have Calculated mji0f, and I think they an 
very exaQlj done, fo that you may defend upon them 
The In^ruments by which Dialling may be ferfifi^u 
are many, hut among^ them all I think I ha-zfe mad 
choice of the Be fi, namely, a Ruler, accomodated witi 
Scalet and Lines necejj'ary for that Purfofe. 

The Firft Scale, is a Scale of Hours, each Hour di- 
vided as the bignefs of the Scale will permit, being frt- 
per for all "Dials that have no Declination, as the Ho- 
rizental^ the DireS South and North, whether Vf- 
right or Reclining, except the StUu height be lefs than 
I o deg- When that happens, there axe ether Scales for 
that Purpefe ; and this Scale bath the Letters (Hours) 
at the beginning. 

The Second Scale, is a Stale ef^o deg. anfwera- 
hie to the Scale of Hourt, and may be divided at tA« 
length of the Scale will ^ivt Ud-oe-. XVi'^v ^coJ* <w 

f^fjfr/f, will together Jfcew bow mani iefa^*' 

•f til E^tsim&ial under. Sic. 
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The Third Scale^ is a Scale of Longitude^ k 
iy the Letters (Lati)at the beginning. 

The Fourth and Fifth Scales^ are two Seal 
Hours of a different length ^ either of them will 
to make £aft Weft^ EjuinoiHal^ and Equine 
declining Dials. 

Both thefe Scales together yferve to draw all 
^ialsy whofe Stile is but of fmall Elevationy an 
Centre of the Dial is left out^ aud are known b 
Letters (G. Pol.) and (L.Pol.) at the beginnit 

It is proper to have two or three Lines of Chord, 
\ on your Ruler ^ of fever al Radufes^andjobave] 
compleat Ruler. ' ' 

, And therefore if any 7erfon be delighted with 
creation of this Nature^ and hath not much Tit 
fpendy they are here fitted with an hfiruwent i 
wiS difpatvh prefently and perform it exaBly j the) 
not to fear to lofe themfelves in a Wtldemefs of 1 
nor out run the limits of the Plane, by infinite £. 
fion, (two inconveniencies which the comrhon w 
Geometrical Dialling is fubjeB to^) they are 
acquitted ofbotb^ having nothing to do but to i 
the Dial itfelfy contraHed within the Limits o^ 
Plane. If any want Skill in the Mathemacicl 
them not deterr from this SubjeS^ for there is litt. 
quired of them* If feme think the Canon more e 
fo do I, but not fo eaff to be under fioody nor fo rea 
ufey nor fo fptedy in performance, nor truly fo wel 
ting the Capacities of all Perfons. IJball fay no 
in Commendation of this "Book, hoping it will/pea 

/r/>J/j Irmain a Wall wijher to the Mathemai 
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Vothe AUTHOR, on his Ugenious BOOKa 
Intituled^ The Art of Shadows; Orj 
Universal Dialling. - 

I. 

DOesTime (fub Deo) nolens volens Rule 
The Univerfe with uncontrolled Sway ? 
Dp both Nature and Art^ Wifeman and Fool^ 

His Law of Limits all alike Obey ? 
Do all vifible things on Time depend : 
ta Time Begin^ Perfed^ and make their End ? 

II. 

Does every Orb of each denomination^ 
Whether the fixed .Orbs or Wanderers, 

Keep Time's unbroken Law of Limitation : 
By^MinutesyHours, DaysyWeeksy Months y & Tears ? 

Does Time's Progrefs admit of no CelTation^ 

Till Eternity flop his Numeration ^ 

IIL 

Is lime that's paft beyond retrivement \o&^ 

Impoffible to be reftor'd again ? 
Does time that's prefent fly more fwift than Poft^ 

And ne'er one Moment, in one day remain ? 
Can nothing (top Yime'sFeet^none hold bis Wings, 
Empires nor £mpVors,Kingdomsnor thei/ Kings? 

IV. 

Can neither Strength, Power, nor Policy ? 

Can neither Wiidom, Learning, Wit nor Art, 
Riches, Grandeur, Honour, nor MA\^^Ni> 

Stop Time's fleet Pace, ot Vvv^Vio^x^^^'^v^^^^' 
NorFavoury nor Intertft, not ^rto&^^ 
cay Time's Twifc Paffage to ^^«ivvc^ • 
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DocsTimc ftidre fwift than Thought or Fani 
Yet fo^ that he doch a fit Sealbn lend 

To evVy Purpofi underneath the Sun 
For to Begin, Perfed, and make its Er 

Does Time rule all things, yet all things C 

That will accept hb Ser^ice^ while they 

VI. 

If then, Time be the Beft thing We Enjoy 
Of all Sub-lunar Bleffings we receive ; 

Andgreateft Wifdom be. Time Well t'fm 
Which being l6i\y We never can retrieve 

Sure from thefe Premifes, I may inferr, 

To watch Time's Pafrage,(hould be our ehi 

VIL 

. If fb, then fure fare I may, ^without denial 
Affirm that the moft Ufeful Art,' which 

The.^rr oi Shadows y or a True made 'Dial, 
From the Sun's bright Refledion, to eacl 

Doth (hew us how, (^by eafy Definition^ 

This fwift Accompcant, fums up his Add] 

VIIL 

Then fure above all, that eVe writ the Ar 
FromPlainnefs,Fulnefs,Sho iefs,HndPerfe 
GOOD doch this Univerfal Good impart. 

To all Capiciviss, by his Diredion : 
For both by InftruiDents, and Calculation. 
GOOD above all, makes good his Applieai 
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Books Printed and Sold by Righare 
[^ Mqvnt and Thomas Page ^ oi 
'^ * Tower-hill. 

A TREATISE of TrigMmetry ?Iane and Spherical 
|V Theorical and Pra£bical, in which the fcveral Cafe 

y J )f Plane and Spherical Trianglei a)re folved laftrumenta] 
ly and' Arithmetically ; And llkewi&y A Treatife of Sti 
fngrspick and Ortbogr^fhUk Proje&ion of the Sphere, i 
irUch the Principals and Thoerenis. on which they d^ 

^rtoid airertikarly demonftraced, and the Pra£lice nacura]! 
leduced firom thofe Demonftrations, Illuftrared in tfi 

Emfgrsfbick Projcaion of the fcvcral Cafes irt Right an 
^bliqoei Angled Spherical Triangles, fo chat the Requ 
' Ihes may be found without Calculation by Scab and Con 

pais; By Sismuel Heynsf Teacher of the MfithematUks, 

■ • > ■ 

^y^ SfiUmy of Geanii^t Being' ftCoHedion of the! Firf 

Third, Fifth and Sixth Books of EucliiTs Elemrncs, wit 

)n«fheir Application co.feveral' of the moft ufcfoL Par 

' the M#ri^fffMfj(r|r ; Alfo £»ri^'/s Second Book and 0( 

>.ine of Proportion Algebraically deoionflratedy T 

^hich is fubjoyn^d; a Treatife of meafuring STuperficit 

Solidsy Xulgarly^ Decimally and PraSically ; Wii 

Caftoms^uf^ by Artificers in meafuring thiiir d 

^eral Works; likcwife Diredions fbr meafuringABoa! 

^^ Timber fbr making VeiTels, of any Bignefs ; Takir 

Plan of any CoarCi Yard, Gardeo» &c. Alfo the Cu 

^giof the Five Regolar Bodies ; lBx ^H^iam Allingha^ 

'^* Teacher of the Mathemafickr, 

The Hiftory of Fluxions^ Shewing in \ c^w^^v^^^i^s 

^^'fQianner the firftRife of and vmous Yvcv^xci^^^^^' 

**' "Ait Incomparable Method. By tVicUt^'N^t.loSe^Vi^ 

/A jif, Miid H, 5, S, To which Vs alA^c«L\-^^x^^^^^ 

/ 



$it ifiuc Ntmttn and Mi. lifmu'w lehtuig to tbe fi 
Vector jif riuxim. 

GttpitlTy iinprov*d^ 

T. By » l»rge and iccur«e Tibic of Stimtnti ol 
cles, iti CondruQion ind virious Ufes of Solut 
feverd difficolc PrQbleins, vitb Comp'cndieui TibJ 
iinding 9 true proportional Part, ind their Ulc in 
or my other Tiblci exemplify'd in miking out L 
thmt or Natural Numbers from them to ^xtjr Fi. 
there being a Table of ^hen for al) Primes to 
true CO 6i Figures. 

a. A Concife Troatift of Pilyidrs or folid Bod 
man^ Bafei both tbe Regular and others ; To whit 
added, Twelve new Ones with various Methods of: 
Ing them, and tbeir exa3 DimenHons in Surdes or Sp 
*nd in Numbers Illuftrated with Variety of Copper-; 
>jr Mrsbsm Sbtrf, Philomattf. 
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I 

A Neceflary 

INTRODUCtlONj 

Gonfifting of 

. FROBtEiils and De]*initions 

Geometrical and jlfironomical : 

FOR THE 

Mote ea{y apprehending, and ready Performing 
of the fererll Matters and Things contain'd iii 
the following . J R E A 1 1 S £. 

pROPi L Fig. I. 

dpen a^ PblAt (at O) hlen in the tUgiuUifi 
Q R, t0 irtS » FerpenJicmlar OS. 

PEN yoiir Cpmpafles 'to any fmaU 
Distance j and . fetting one Poor in 
the given Point O, with the o(her 
Foot makes Marks. on both efie fides 
)f O/as at T and V. 

2. Open the Cotiipaflfii to lw<j tS<J&iA»Rfc^ ^jw*. 
«r tha/i the forther, and fex.vvtvj.o^^'^^J^^'^' 
*A the other defcnV)e tVyc ^xO^V»^^ «&»*" 
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the fame DiftaMoei (et one Foot in V^ ^n 
the other defcribe the Arch ^^croffing the 
Arch bH in the Point S« 

;• Draw the Line OS^ and it will be P 
€ular to i!he given Lint Q K. . 

pROU; IL Fig. it 

«yf Rigbt-Une gitf^y btnv U draw anotber 
lAm^ wbieb fiall be TsrslUl ^trtunto 
^ifiancc rejuired. 

i.T ET the Line given 1^ A^^ unto v 
i J required to draw another Right- Li 
ivhich ihaU be jparallel to the former Lii 
aiid at the Diftance AC 

I. Open your CompaiTes to the Diftanc 
then fee one Foot in the Point A, with th 
defcribe the Arch C; Again^ place one Fo 
and with the other deicribe the Arch C 
draw the Line CD fo that it may only toi 
two Arches C and D^ fo ikall the Line 
diawn^ be Parallel to AB^ and^at the L 
req;aired; 

— '^ , 

AftronomicahiDefinitions. 

THE Horizon is that part of the I 
as a quick Eye can difcern in a 
)Pl2ce; which divides the Heavens into tw 
^'ferfe The middle Point of the Hew^tis ^ 
^jr oar Heads, is called the Zmlb \ 
Oder our Feet the 7S(jdir. 
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' 1. The i^ifiJiafBis a great Circle of the Hea^ 
vtni^ paffing through the Poles; the i^enitb and 
ItifJir^ in whitK the Sun is at Noon^ and ac 
Twelve i Clodk at Night. 

3. The E^uino&iat is a great Cirdd 6( the 
Heavens^dividing it into the Northern and South- 
ern Hemifpheres j and takes their Names from the 
two Poles^ that being cali'd the Northern tiemh 
fpbere^ in Urhich the IfJartb-ToU is feated; and 
that the SoutberH in which the So$ab-Pole is feated« 
Unto this Ciiicle when fche Sun iii his Annual 
Motion ^rriyeth, (which is twice & Year) the; 
Days and Nights are of an equal length thtoii^h 
the whole World. 

This Circle ctittefch the Axis o£ (he World at 
Right Angles^ a&d is feated in the Heavens everjf 
ways 90 deg. diftaht from either of the PoUs. 

4. The two Topicks are Sh^dlttr Circles Of the 
tieavensj defcribed parallel to the E^uinoSid 
Circle^ and at 23 deg. ;6 min. diftance therefrom j 
that beiU]^ the greateft "Dedipaiion that the Sun 
hath from the E^uinoHial towards either of thp 
7dUs. Of thefe Circles one is called the trofick 
of Cancer^ ot Northern Tropick j the other the 
Tropick of Caprice, or Southern Tropick. Thefe 
two Circles are the Boundis or Littiies of the Sun's 
Courfe^ for between them he always moveth^ ne^ 
ver- going more Northward or South^rard^ if that 
is^ declines not nearer to any of the Polesj thaa 
a^ deg. ;o min» Wherefore, when the Sun in his 
Annual Motion, ifaall arrive to the Tro^iek c( 
tmceTf which is about the loiYv ot lv^oV^u'i 
te muketh the lon^^ft "Dap to ^\!l \ticv*JvO 



K ^ ^ 

iiatthfitP. Upmtfphere. And wbcti he arriveth to 
the Tr$i^^% of Capricorn^ which is about thci nth 
of Vtcmhery he maketh the fhorteft Days to thofe 
that inhabit the liilorthern^ and the longeft to 
(hofip of the Southern Uemifphere* 



Ho^ff tpfni a True \lctidian-line{ Mi^ the Azi- 
muth of the Sun. 

IX is tery neceffary to have a true Meridian- 
lines which may be obtained many ways^ but 
the bbft I know for Pradice is this ; 
' Get a plain thick Board of a Foot Square^ or 
Itiorei th^n in the middle^ or as near as may be^ 
f^fien a flrong Iron Pin, about thxee Inches longh- 
and ma^e k fo faft, that it will not fhake or 
yi^d in the leaft : It matters not whether it be 
exa&ly Perpendicular, or not. 

Set this Board Horizontally , with Earth or Sand 
Upon the Ground j about Nine a Clock fee where 
the Hea4 of this Iron-pin (which niuft be (harp 
St tQP/) giveth its Shadow upon the Board, noark 
that place : Then take a wooden Ruler, (harp al- 
io a( the end, sind lay it fo, upon the Iharp end 
of the Iron- Pin, that the marp.end of the Ru- 
lar,/m^ touch the Mark, then carrying it Hea- 
dy, delcribe a Circle. 

Come ag^in about ;l!!tu'ee a-Clock in the An 

tempon, and mark where the Shadow of. the 

Tojp of the Iron-Pin is. in that Circle again* 

IJraw a Line from chofe two VUxV^s^ v^VvvcSx 

^ifl bcEafi laud Weft^ and the ^ctv^u^V;\i\?x v 

^^fJLinQ will ht a true M^ndianrUVofe* ^ 
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But becaufe the Sun may be under a Cloudy 
when you come ac three a Clock^you may tnake 
three or four more Circles^ and uie them as you 
ufed this. 

When you have a true tJtferiJian-Line^ you 
will eafily find the Sun's JzJmutb, or Diilance 
from the South ; for hold but up a Plunib-line^ and 
the Angle which the Shadow maketh with the Mt^ 
riJian-Line is the v^zJntutb} or you may lay the 
Edge of your ^udJr ant to the MeriJian^Iine^ trid 
the Shadow of the Plumb-line paffing through 
the Center, will give you the Azimuth in the 
Limb, and better than if you Calculated it by 
the Sun's v^ltituJe. 
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How to make a Line of Chords to any Length or 

Radius* 

Fir ft make a Right-line of any length ^s CBDj 
and upon the middle, by the fiirft P^oblemj 
erea the Perpendicular A B. 

Secondly^ Open your CbmpalTes to the Radius^ 
or Lengthy chat you would have your Lbe ol 
Chords to be of^ ' which fuppofe A B^ arid? With 
that diftance lipon B, delcribe the Semicircle 
CAD. 

Thirdly^ Yout Compaffcs being open to the 
fame diftance you defcrib'd the Semicircle, fet one 
Foot in D^and make a mark in the Quadrant pAj 
as at R3 then take withCompafies the diftance on 
the Quadrant, from A to R, and fet fto5sv?L xsi ^ 
fo the Quadrant wjll be dmfli^SL vnxo %o^tc^^s 



itg, then divide D S, and S R^ and R 
into three Parts^ which wi{l be lo^ 2( 
50. 1^0,705 8d and 90; 

JPafily, Set your Compaffes in D, 
thtqtf'to every 6ne of the Nine Parts thai 
driht is divided into by 19, 20^ &c. am 
the" prick'd. Line as you fee in thbpigui 
Z'lToie : You tiiay divide the Qu^dran 
you Will^ into $q egual Parts, if your 
is large, " and ip transfer them irom the 
to the Line G ^ D, as you did by € 
wes. 




P R O B. IIL F I c. III. 

The LafituJe of the Place, tbt 7)eclinat 
:SuUj and the Mtitudt of the Sun be\ 
Upni out the Az^imutb, Geometrically, 

. . ... -^eg.m 

The Latitude of the Place is C f ^ 3 
Thie DeclinnatJdnofthdSunisyio 9 

TThe Altitude of the Sun is (^182 

L Upofi the Cenfer Q. defcribe the S 
H^O for half the Meridiati^.and upor 
the Perpendicular Q2i, for theZeriith 

IL Set f I deg. ;b' mlii. of your Line 
Whi9h i; the Latitude of London , from 
and d[raw JE Q from thq ^quinoftial. 

IIL Set 20 deg. 9 mini the Sun^s De< 

from JE towards Z, to the point D, (I 

North) and 4raw the Line £> T parallel 

/o isDBT the Parallel oi the Sun $T>ecli 

. JV. Sec x8 dcg^ z ijain.. the Surfs KVv 
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Irom O to L, and from H ?p Mj apd ifzw thi 

tine Ml, .for tht Parallel of ^Ititiiie, 

' VI Take your Cdinpaffc^s/ half the 

the Tarplkl of Mfitude SL, or SM ; and wict 

chat Diftance upon Q, defirribe the innerinoj[ 

Senriqrde ' ACQ. 

Vi. ttom the Point B^ which is where theP^ 
ralt^ of Djlination, and the ^araUel of AhUud 
do v^terfe^, ereft the PerpenJicuhr BC, till i 
touch th^ ^nneroioft Semicircie. 

VIL Lay a B^uler from O to C, and it vn\l cu 
Ae ouceftnoft QrpleinE ^To HE meafured upoi 
a Line of Chords be 80 deg. the Sun's t/fzimii^ 
from the North part of the ^mdian. 

Mill. EZ fhall b$ 10 deg. the Azimutb fror 
the^^j? or?r^. . ' * ' ; ' 

IX. Laftly, EQ fiijiU |>e 100 deg. thc^ AfJmut 
froni the $tutb part of ttjie Meridian- 

Npte; Aod whereas throughout this fi^dithet 
is continual fnention made of degrees and e^ 
iM^f/; kno^j that a Degree is the' ;6g^h part < 
any Cfrcle^ each of which Degrees is fuppofedt 
be divided into 6q Partis ; called Minutes^ Vo th^ 
4f Min. is three quarters of a Degree^ ;9. My 
halfapegrise, at^ i; Mio^ jo^e ^quarter of 
Pegree^ &f. 
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A Table of the Sun's Declination. 




A Table of the Sun's Declination. 
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Jfyp Po find the Situation of any VlanCy ftm 

f}te Sbtith i?r ^North, tQWM'is either gait ot 

. yf^ ; 4om^»oph f^d tbeDuUnation of 4 



I- '■ 



TH B [DeelfndtioM of s Flafte, is gn j^rch of 
tilt JHoriM^ comprehended between, the 
T0U cfjiiyi^neyZti^ the t^^UiiUian ^ the Place. 
Os tc is ttie diftancecfif the Plane itfdfi from iChe 
pifitne Vertich Circlcy or jumutb of ^ E#/ and 
W/ r: / ^ ' 

To find out the Deelinatlon of any Tlane^ tjtere 
are ret^^isSd two Obrervatidns to be m^de by the 
Sun at tlieTatite inflani: of time. ' The JfirQ of the 

Sun'^S J^rwntal Jifiatipe from the Pole of the Thne^ 
and \ fe toqdly, of 'the Altitude . of the Sup. 

^i^/f^ 'J%o lind the Sun^ Horixpntal Di fiance 
from tbeilfole of the Plane. App^Y one edge of a 
Qiiadrancy to the HorkfOntal-Line of yOur^Plahej 
fo chat the bther may be PerpendicQlar to it^ and 
the Lirib of the Quadrant mufE be towards the 
Sun,: and Hold tl^e whole ^adrdpt Jlorfz^ntal 
as nfearfai&you can C9nje<%ure : Then^iplding jup 
a Thre|d and Plummet,^ at fuilXi)^erty^ fo' that 
the Sha^w of the Thready may pafi both thro' 
the Center ai^ Limb -of the Quadrant^ obferve 
thda- the, Degrees con by. the Shadow of the 
TTireadj and number them from tVv^t ^\^^ ol \\ 



(ii; 

he Plane : For ^hofe Degrees are the Horixjmffi 
Distance required. / 

Sectmdly 3 This Uoriwntal I^ifiapci^ and tbe 
Suns Altitude being obierved at the fame lifne 
>s near as may be; will help you to the VUnn 
peclinutio^ ih this maoQec. 

When you make your Obfervation^ of the 
Suns Horin;,ontal Difiahce, mark whether thp 
btiadoy of the 'ifhread^ fall hecween the Sou/t^ 
and chat f^de of the Quadrant which is Perpen- 
dicular to the plane. ' ],[/ 

I. If the Shadow fallbetween tHem^ the Azi- 
muth and Diftance added tog^til^ dp malfie 
the Declination of tbe Vtane, and in this Cafe the 
JPetlination is upon thtt fame Coafi whereon the 
Sun^s tAx,imuth is« 

IL If the Shadow fall not between them^ /tib- , 
firaft the leifer of them froni the greater^ a^ 
the remainder (hall be the Thne^s Declination ; 
and if the Az^imuth be tbe greater of tj^e 
two^ the Plane Declines to the famp Coi^ 
whereon the Sun is^ but if the^ Difiunce be 'H^ 
greater^ then the Plane Declines to the con- 
trary Coaft. r ^ 

And here Note, That the D^lipation. . thus 
found is always accounted from the' South, atifl 
that ajl. De^linadons are counted; from either 
South or ^ifftb, towards either Eftft or Wifi^ and 
muft never exceed 90 Degrees* 

L If therefore the degrees of PecUnatiooijp 
exceed 90^ you mull tate tVv^ x^^\^n» ^ *s^ 
Number to 180/ and tV\2Lt ftwi^ \* ^^^^*^ 
Qc^/iaatim from the Norrb* ^ 



11. If the Degrees of peclinatidn exce 

\i6ig;^then tiie^€xcers above i8o deg. gi 

Vlami Declination^ from the North towa: 

'47Aijf , WhTch^ii^ contrary to the Coaft w 

^ But ieeipg the Dedinatlon is the Angi 
'fiiiied bcwrecjii'' the Perpendicular frdmtl 
4iAd V^Metidiany it may be the beft to waii 
. Vi^S3khcr,'ttH:ybu find the Sun in the Mt 
- And then the^Aiigle upon the Limb df ci: 

drant^ will^hfelf be the Declination^ 
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■ JA I A L LING 'is an Art teaching 1 

^^^/Meaftrctiie tinte of the Day, by th 

^W^tiiik^tiiilhf-'^d origffiaHy is a Mtatii 

tUUnoer ^^^ci by thS iPhilofophic^l t 

plation of tl}e motion oi ijie $un, the mc 

*JlMk ShSiiif^ of the Spb^ 

'^tiidjAmJibf'^lanes^ and thircorifideration ( 

?o ifthc ii*itfert of the Stin'As regular, in 

be«fualSpa*i in^^qutf Time ; but the mc 

Ithe Shadow irregalar in all parts of the £s 

<1fe(i^<^undeF ^ x^o^?o\e%y ahd thattnon 

^'kcttotiding tb the GonfHtution of the 5|p£ 

i^SituaA^pf the•PAr99^ 



• # 



V *5 / 

.And therefore by Arc there is found out ftules 
to mark out the irregular Motion of the Shadow \n\ 
ail Latitudes^ and on all Planes^, to comply with 
the regular Motion of the Sun. Api^ thefe Rules q£^ 
adjufting the Motion of the Sbadfiiw to the. motion 
of the Sun, may be called th^hs^t.Qi ShaJows. '\ 

Of the fever dl Sorts of Planes i!fp(Wi wtUch 

DIALS are ufually made. 

' 'I 
Def»Hiom. 

A Dial flane is that Flat whereon a Dial tf. 
intended to. be made: 

0( "DiaUP lanes fome be Dircff/ Others D#4i-; 
ners, and others Oblique* 

Of DireB Planes there are five ibrts. ) 
I. The Horizontal whofe Plane lies flat^ andcis^ 
, Hirallel to the Horizon, beholding the Zenitk 
[ 2. The South Ere3, whofe Plane fbnds .vp<- 

tight^ and diredly beholds the South 
1^ %. The North EreB, whofe Plane ftands up- 
J rights anddiredly beholds tYit North. 

4. The Eafi Ere&y whofe Plane (lands up- 
right^ and diredly beholds the Eafi. 
y. The Wefi EreB, whofe Plane ftands up- 
"^ right, and direAly beholds the Tfefi. 
r Of Declimts there are infinite ; and yet may 
. be reduced into thefe two Kinds. 

I. The South EreS Plane, dtcVitCvtv^ xs^ax^ ^^ 
2 1 lefs towards the Eafi or FTcf}* ^ 



ri.' • 



■ ii The ?ictth ire& Plane, declining moire bi 
ie$ towards the E^i? or IVefl. 

Of Oblique Flanes forte art DiVeiSf, others D^ 
i^iufy^. Now an Obli^uit VUht is (as to explain ' 
It to a mean Capacity) a Plain, or Dpi which 
Ms Of leanethtrom you like the Roof of afl 
Houfe, and are of thefe SLinds : 

-t. The Diircft SoutbDizl Reclining. 

z. The Dired North-Dial Reclining. * 

• ;. The t)ired kafi or fP'eJf Reclining. 

4. The N^ri and 50i/ti& Declining Reclinihg 
iDials. 

Note r. That all Angles i|re ufually meafured 
by a Line of Chords, whofe Radius or Semi- 
Samet& Is equal to the dhord of 60 deg. ahd 
do contain 90 deg. which is a Quadrant ^ fodie- 
time by a Tangcht-line. 

2. If the Hours of a Dial be never fo truly 
drawn^ if the Stile be not well plac'd, it will not 
go exa A ; therefore obferVe thefe three Rules in 
Ktting your Stile. C 

' ' I. 'That it has the fame Center (if there be 
any) with the Subfiile and Hours. 

2. its due Angle. 

3. That it ftands perpendicular to the Subflile. 
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TABLES, S'r. 




Chap. I. Fi<5. IV. ' 
Horn ta dnw in 'Horizontal Did. 

■ r 

■ . ■ ■ . V :. 

RAW the Line A6^ &x 6 and 6 Mota^ 
ing and Evening. 
2. Draw NS, perpendicular to AB f 
i mall be the* 12 a Clock. Hour-line. , 
). Let C^ the Interfedton of the fore&idLine$ 
the Center of the Dial^ then take ia youc 
mpafTes 60 deg. of i Line of Chords^ and with 
tDiftance upon the Center Cdraw'anoB-f 
re Segment of a Circlej( as AmB. , 
|.. Turn to your Table of horizontal Spaces^ 
1 fee what Degrees and Minutes anfvirei; to ti 
i I a Clock ; you find they are 1 1 deg. 5*1 min. 
e therefore 1 1 deg. f 1 min. out of yourLine of 
ords^ and fee it from m to bk^ on both fries 
12 a Clock Line. 

Like wife take 24 Deg. 20 Min. for 10 and 2 ^ 
DCk« and fet it from m to hb.^ 'X^^ ^ ^^%; 
Mil, and fee it from m to «c \ vjotV ^xft^ ^ 

c manner for the remaining ¥V<yu.\Si 



f . From the Ccnteih C| thro* each bf thefd 
t^oincs s, h, Cy Jy e, drSfW Line^^ which (hall be 
theH^oi^reqairech.sTkie imefmedial Sp^cbs. i/ki^ 
du^er^ ll^ alid^tltee Quartelrs cf kn Hdur^. 
are drawn after the fame Method. 

Laftly, The Stile oi ydut* Dial muft always 
make an Angle c^aiio^theZtf^jhv^e of the RIace. 
Take th*lreforecLdejs(.^:}o intn. ^tic of yout Line 
of Chords and fet it from m to n, thro C and n 
drtw^ thc-tinc Gtn - - — ., - ^ 

Nou I. That the Stile muft ftand at Right 
Angles with the Vfane upoh the 12 a Clock- Line. 

2. TBac the it araCUnc Line mult be fet ex-^ 
aftly North and South. 

). That the wh61e P/^^^ mufli^e laid parallel 

to tht Horiz,on. •' • 

,4» Tbatche 2 Hours aboVe the Line of 6, are 
drawn by extending the two oppodre tieur-linei 
tttro'^die Cmur^ as 4 in the Morning is drawn by 
extendiog 4 in the Afternoon^ &c. 



ifti*^ 



, ChA^^ ir. Fig. V. 

Horn to- dram the Hour. lines up0» d DireGt 

South Dial. 


t 

THE RE is little Difierence between defer!- 
bing SLSouth'Vial and an Hotiiontal'Dial; 
onlyObferre, 

jr. That the Angle which every Hour-line 
rfs Acs with tbtMirulian mu&b^t^^^uitova x!ca 
^Afe ofStmtb'Did Spaca, and pucVL*^ dio^iiti o\ 



he Segment of the Circle A^ B^ m, as before dU 
eded in che tiorizontal ^ial. 

2. That che Angle which the Stlla makes with 
he Meridian muft be ;8 deg. ;o min. always tho 
!k>mplement of your Latitude. 
. liott; That the Stile muft fland at Right AnS 
;les with the Plane. 

2. That the Face of the Dial muft look eizAlf 
i(mtb, and be placed ferfendicular to the Hori^m. 



CHAP. III. Ftt. 6: 

%aif t§ draw the Hour-lines ufm a Dire A North 

Dial. 

• 

ALlreB NoH 1>ial^ is the fame with a Di-^ 
TtH SoutB Dial ; for^ if you take a Sautb' 
:>ial and turn it upfide down^ caufing the Stile to 
>oint upwards^ as the Stile of the Seutb dorth 
lownwards^ and leaving out the Hours near tho 
Sderidisn, in - thefe Nartbem Latitudes : as th6 
iours of % lo^ II, and 12 at Nighty and r, a^ 
md 3 in the Morning, all which time the Sun is 
mder the Horizon. I lay a Soutb-Dial fo inverted^ 
md fixed againft a dired Ndrtb Wall, fliall give 
:he true Hour of che Day. 



CHAP* IV. %. 7- 

Hfiw u draw tbe Hour-lines _fipM 4 DirefSf^ Eaft 

or Weft Dial. 

1. 1 "I PON the point C,lf itljt^tvl.atttSWi5.5«. 

Li opon the fioint D,\i a We^ ,^"V!J»^ ^'^^*''' 

^ your line o( Chords dtawi«tt5»^^T*^**'' 



of a circle £F j then take 38 deg. ^o. mini, the 
Complement of your Latifud$, and fet it from 
J& to F3 ktiA drt v^ C F thro' the Plane. CalJ 
tfbisi Lkie the KquktoBial 

2. AiTume any twot poHrts in this E^uinoBial 
utt ^ ioiwdttlieht dlftance for the Houv-f ines of 1 1 
and 6 ; and thro' thefe points GH, draw Perpeih 
Jifff^t to the EquifiBaiid. 

|. Oil G wish to dtg^ of your Line of Chords^ 
deuribe an obfcure Arch of a Circle IK^ and fee 
there4)n i4deg* from I to Ky and draw the Line 
GK, to cut th6 HfouMiiie of 6 in the Point L, 
fo ffislf L F* Be^ the Height of the ferpmdiculat 
Stile porportioned to AiW Plane. 

4,* Uj^m^L vrith' 60 deg. of Cbordsy defcribe 
an Arch' cf a Circle M^ N : between the Hdur- 
Une 6 aad G L« Divide the Arch MN, into five 
tqssA pares with i ; dag. of Chords. Then torn 
to your Table* for Eafl^ and mfi Dials, and fed 
what number ftand&againfteach'hottr^ (and the 
JKntermediace Spaces J if you pleafe to put them inj 
take the f^d numbers out of your Line of Chords} 
and put them upoa the Arch \^j, from M to Nt 

|. La]^ a^ Ruler from L to each of the Pivifions 

^^ &c, and where the Rule tnterfeas tlie 
Eqi^inoi^al-line^ make marks ^^^^^ &c. Lines 
drawn thro' thefe points ***, &c. Parallel to 
the Hour-line of 6^ (hail be the true Hour- lines 
for ao EaSf^Diai from 6 to 11; but if you tranf- 
fer the fame diftancei on the^Equinodial before 
^. as there- is after 6^ and thro' thefe diftances 
di^ IV lines parallel to tf j you have aUb the hours 
$Gfora6^ as f; 4, &c. 
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or Iroh of the fame breadth ds is the dittititt ht^ 
twein 6 and ^ on the Equinoffisl, and fixed upon 
the line of 6^ perpendicular to the Plane. 

2. That an Eafi and Pf^e/t Dial is the fame lA 
all Refpe(%s^fave that the hour-Klines of 4, f , 6, 7^ 
8^ m the Mor'nin]^ fn the £aff Dial, mutt be 8^ 

7j ^» ?5 4y ^^ ^he Evening on the Weft Dial. 

- .... .. • 

C ti A P. V. %. «. 

Elini^ r«- 4/r^v; tie Hour- lines uf$n ^^outh^ir Nortl^ 
Planes^ Declining either Bad er Weft^ ;o Jeg^- 

DRAW the Line NS for 12 a Clock 
Hour-tine'. 

2. In this Line choofe a Center as C, upon 
irhich with 60 degrees of Chords^ d'efcribd SXi 
ibfcure Circle. 

J/ Turn to your Table of Re^tiifites, and fee 
[That is the SiVi^iViles'dtftance for ;o Degrees of 
"Heimiatsek ; . 'Tis 21 deg. 40 mih. tilce the.fattt 
ift^nqe. out of your Line of Chords^ and let it 
rbm M to S : tfiro* C and S" difaw ahobfciire 
Jne for the SubMle. 

4. Now turn loyouxDeclimftifn in the Tables 
f Hour diftances for tl^p Subftile, an3 fee' what 
ambers fiands againft each Hour O^nd 4 part 
' you Would inlfert Aferh' in- jfohr ©iklj^tfaiiifer 
icfc riumbfers bjr help' of yonri Line <rf Chbrds 
ito the Circle fi*dm S, towards ABj »nd- thro' 
le Points draW LIneV from tij,aii^<Senter of 
our Dial j thefe are the Hours t^c^vt^^* 



tier the Stiles helghtv aVid c^^^Scxii 'S^^R^ 

i^fOriffiOf^ yotf 11 find T^X' *5«^ %l ««*^- ^ 



this diftance from S to T, then drav^ C T, an 
' you have the height of the Stile or Gnompn. 
Note I. That the larger the Radius of yoi^ 
Line of Chords is^ the better you may infei 
the Hour-lines. 

2. If the Declination be Eafi^ the Subftile mul 
ho, placed on the left fide of the Meridian : an 
thofe hours that are next to the numbers in you 
Table muft be ufed: But the contrary, if th 
Declination he Weft: 

;. If the Face of your Dial be towards th 
North, you muft turn the Dial the Bottom up 
' wards ; and reckon the Hours the contrary way 
So a South Eaff Decliner will be a North Eaftpe 
€liner, and a South WeH decliner , will be a Narti 
Weft Decliner leavinjg out the Hour-lines, (whici 
will be needlefs) before Sun-fetting^ and afte 
* Sun-rrHng. 

4. That the Stile muft be fix'dupon the Sub 
fiile^ and ftand at Right Angles with the ^lam 



CHAP- VI. Fig. s 

ffcw to draw Ac Hour-lines upon an Equinodia 

Plane. 

i. ipv R A W the Right Une AB, for the Hon 

I J zotital line of the Plane^ and crofs i 

sibout the middle thereof at Right Angles^ witi 

a Line iz^ 12^ for the Meridian and Hour-ltn 

^' Upon the Line 12 Q; i^> tUKec above 
below Q, aifiime any Point at S, aLtv^fex»s\\f,« 
oot ofyoiu^ Goinpaflcs thcwi»i Q\^\>^?.^V5 
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to the Radius of your Line of Chords) defcribe 
the Circle CDE^wbich divide into 12 eqpal parts^ 
beginning at D. 

^ 3. Lay a Rule to S, and the feveral Points . 
00 o^ &c. and it will cut the Line ABj in ttie 
Points ***, &c. 

£^y?/;. Through thefe Points ***, &c.ir2iw 
Right Lines all parallel to the Line 12 Q 12^ an4 
fo your Dial is iiniQi^d. 

The Sciie niay be either a freight Pin^ of the 
Ie;gthof theLineQS^ and fet perpendicular to 
jthe Plane^ upon the ppint Q j the (faadow of 
the Top thereof only giving the Hour. 

Or it may be a plate of Brafs or Iron^ of the 
breadth of the diftaace that is between the Hour- 
l|njs oi^ 12 and 3^ or 12 and 9. And thenwilji 
the (hadow of the upper edge thereof give the 
true Hour of the Day. 

CHAP. Vn. Fig. 10. 

Hoii^ to draw the Hour-lines upon a Diredt Polac 

Plane. 

r. T^Efcribe the Circle ABDE, with 60 deg. 

JL^ of your Line of Chords. 

2. Draw the Diameters AC and AD at Right 
\ngles^ in the Center O. AC fiiaU be the houfr 
of 12^ and BD the hour of 6. 

)• Turn to your Table of Polar Dial, and fee 
Vhat numbers anfwer to every hour^ take the 
laid Numbers from your lAtve ol Oww^^^ ^ssA 
mck them down in the Cuc\e K»CX> . c^^^rs 
testbe Mz a Clock-line tI>ta^Vvw»^^^;[^^ 
«flto cAro* Che Center O^atvd ^o\xi 



(22) 

Ndt€ I. That this Plane, by reafpn of its N^pr//^ 
declination, is |n Summer, capable of^ receiving 
all the HourS from Sun-rifmg to Spi-f&tting^and 
. therefore the jtlour-iines of 4 and $ in the Morn- 
ings and of 7 ^nd 8 at Nighty mud be drawn 
through the Center, as you did in the Horiz^oth 

tall^al. 

^. That the l^our-lipe of 12 muft fi9nd exad- 

ly North and South. 

;. That the Piaqe mpft be elev^^ted the fame 
Xijaqfiber Qf Pegrees tow^d^ .the Sinth, as the 

l^quatOT is ip your Liftitif4e. 

• 4^ l' he Stile niijft be a ffreighjt Pin or Wire, (fet 
perpendicular to the Pfane, from thp C^eoter lO) 
of any length. 

;. The South incUpifig Plape oppofire to this^ 
is diredly the fame, only the forenoon hours ii| 
this jnoft be the Afternoon in that, and the hpurs 
of 4 and f in the Morning, and of 7 andi 8 in 
the Evening, muft be omitted. 



x. 



<: H A p. VIII. Fig. 1 1. 

How to draw the Hour-lines uPon Far-Peclining 

Dials. ' ^' 

BEcaufe the Tables .extend no farther than 
60 deg* of Declination, (and if they had 
been Calculated to 90 deg. they would have been 
of Httlp ufe, becaufp the Stile's height iptin^ fo 
ihiall, the^oui: lines \y ould have bepn of no CQm- 
p^fci^/: Dih^nccy Htii bec^uf? (n^ny times there 
^^y ko Qcc^fion to makp a 1>\ A foi? ^ %!t^'3ijw,\ 



}nw {ncW by the help of a Line of Chords 
[>nly. 

Let tbi DicUnutlm ilvtn he 80 dy^. EafiwarJs^ 

z. Dr9W a Line BC, perpendigqlar to the H(^ 
fk:,on, of the Tlane^ 

2. Upon C, with a Chor4 of 60 dec. defcribe 
he Arch QS, f hen out of the Table of Kiqmfites 
ake th9 Subitile's diftancej and fet it from Qto N; 
ake alfp theSrile's height^ and fet it from N to£. 

:;. Draw CD for the Subftile^ and C£ for the 
>tile : Then at any convenient diftance drawKL 
parallel to CE the Stile. Alfo aflurne any two 
joints in the Subftile^ and thro' them draw the 
Perpendiculars FG, and HI. 

4. Take the nearefl difta[nce from T to KL^ 
md from V to IvL^ and fet it from T to R^^ and 
ironj V to D. 

y. Upon P and R, with 69 deg* of Chords, 
3efcribe two Arches of a Circle^ and fet o^the 
inclination of the Meridian from T to P^and froip 
V to O. With I y deg. of Chords divide theSeg- 
nents into equal parts, beginning at O and P. 

6. Lay a Rule on Dj and on each divifion ipi 
he Arch V O^ and mark the Interfedion of the 
^ule with the Line FG. Then lay the Rule to 
9.^ and work after the fame manner in othei: 
f^rch, and HI. 

7, Thro' the marks made in HI, and GF, draw 
:he Hour-iin^s. 

Nofe I . When the Plane declines Wefiwardy the 
perpendicular CB muft be ptttotv\Xv5;^^!&\\'»^' 

;?. That the Inclination q1 tV^ JAct^Si*^^ ^> 
e fee on the ftme fid^ ol tVv^ V^^i^Siv^^ ^^^ 









Thus have you finiflied your Dial, aiid in the 
tnakingpf this you have made a South declining 
If^eit 80 deg. alfo ; for if you turn the paper, and 
look through it, it will on the back-iide be a 
J^fmtb declining Wefi 80 deg. only the Forenoon 
hours io this, muft be i^fternoon in that : Nay, of 
right you have made in this ope Dial Four, ofix,. 
tai Norths declining either fi^/? or W^f/?, if you well 
cbferve what was faid of the Dial declining; ;odeg; 




C H A P. IX, 

H9W to place an Upright Dial truly. 

LL XJprigbt Vials^ in what Latitude foever, 
have the Meridian perpendicular to the Ho- 
ffcw,Therefore fet your Dial exad, hang a 1 ine 
yrith a Plummet at the end thereof, upon a Nail 
lixt in the ]Line of j 2 toward the top ,- then ap- 
ply your Di^i to the Place where it is to be fixp, 
To that the X.ine an^ Plummet may hang juft 
down upon the Line of i z : The Dial thus fixt (if 
the Decliqatiop I)e ttply ta((en, and the pial made 
by the former dire(!i|ons) will at all times (if the 
Swi^ on it) g;ive the true Hour of the Dgy. 

Note. In every Dial truly placed, if you ftand 

on the South- (ide of the Plane lookingNorth ward, 

the Hours on your f^eft-hand of the Meridian, are 

the Morning- Hours, onyour Ilight-hand are thp 

Evening- Hours ; but if you ftand on the Nortb- 

fidf of the Plane, your Face being Southward, 

^Ae/j the Forenoon-Houvs aie on youf Right- 

'^^dj M,d the Afrernoon-V\outs otv ^.oxxt V^Sx- 

•^y becaufe your Right-hand, \t\ T?\moxx v^ 

[*^J^U3e^ i5 where youf:Leit- Viand W21S. 
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C H A p. I. • .Fi^'io. 

,0 *^ ' Hiwhof maki Velar Dial. 

i I ' 

Polar-Dial is a Dial chat lieth' upon the 
. EquinodiaJ Circle, whofe Stile or Axisi^ 
§a-dcg, high3 or (more properly fp^fiking) is 
'PerpOTyicuIar to the Plane^ and is the eafieft to 
'be^rti^dbof[anyl!>M whatfoeVer j for th^EquinCh 
AiiiCirclehtitigdmicd into j^odeg. one- 24 part 
is iy deg.'or c?nellrI6ur j this pial being an^ii^ri- 
^QntalDlal uW^f the Poles pf the World, where 
^i-_ c__. ^/-^j.i. trove equal Space xn equalTiracj 

n'all Q'thef f^l^ces is Irregular, 
triakirtg of this Dial is nothing 

(>ut dividing a Cipcle into »4 e€[ual parcs^^nd iU' 
'ting up anirdri^in plerpehcRcular to'ics r/j»fy 

^ourpial isiinifhpd. , .. m . 

■ ': f^M tWis Vtdnel or 7);j[/ if capable of-^cceiVing 

all ^ the 5i!f Hours^.in the Latitude oi^odcg. Be* 
?t;^dlje the 5/i».ki^e^^th concinijally mav)9^ round 
%^'ahd round ic'dgainTor theTpace of Smpft h^lf 
^iyls^iti ^And' ^M other I^titddes according; ?p 
; tiiii lehgth c^,«itj£irl)ays : $0 in our Latiepie are 
' liuron ah tht tiours from' 4 lix the }4!9i^m$ till! 

■•'8 'at Night; '•■' "■ ■ ' ",, ' ■ ;■,. \: ^^.. 

But the inakiiig'Of this^^ accbrdingtQ (jfc^e-- 
frifjilUhU laid down in Chap. 7. p. iiV \ 



CHAP, IL 

' (ff Vetrical or Horizontal Tlanes, tArltbmtlcaSj. 

IN thefe Planes there is nothing r£quired but 
the Height of the Pole above the Tlane^ which 

fn all Places, is equal to the Latitude of the Place, 
for which the Dial is made. 

Firfi^ Therefore f)repar§ a Table, according to 
the Example ad/oyning, wherein fet down all the 
Hours ih order, from 123 as they are equidiftafic 
from the Meridian, viz. 11 and i, xo ^d 2^.9 
ahd 3, 9y€7'if. unto them adjoyn the Eqainoftial 
Difiancesy chat. 1^3 for the fir^ Hour /ts? De- 
grees, .for the ieeond Hour 50 d eg. for the ^d 
Hour 4f'deg.;and foof the reit, by continual ad- 
dition of I y deg. then take out of yoUt Cahotaf 
(or TablesJ upon aloofe Paper, the Logarithm 
6c Artificial Sign of the Elevation of the Pole a^ 
bove this Plane, which for yi deg. ;otnin. Ther 
Height of the Pote here at London j is 9,893^44, 
and is always one of the middle Proportionals, iri' 
finding out every Hours diilance, apply it to 
^^280^2, theLogar. tangent of i f deg. (which 
is the hrft Hours Equino&ial diftance) and add 
them both together, there (hall come forth a new 
Logar. tangent of 19^321^96^ for that. Hours di- 
ilance, wliich fet down in the Table by i ; d. in^che 
fame place,, remove your Pn^^, to the Logan 
tangent of 30 deg. and add thetn both together, 
you (hall produce a new Logar. Tangent of 
1^9,893144, for the Hour of 2 and lo^whkUC^ 
iown in cbe TgiU by ^o dtgt >n ot>&. *^^ ^^S».vs^ 



Planner, with the Log^n Tangent of 4;,/ 
7f deg. for the reft of the Hours. 



Hvtirsj Wtalfli- 



ieiuifid- The Logar 



/taitcei. 



XII. Ao 
XI Ii^ 

X II 26 

IX in+f 

VIII IV ,60 

VII V,7f 
VI. Igj 



o 
o 

o 
o 



. 



ith'm of the 
Tangents 



The new 

Logaf.oftbe 

Tdngetiis. 



Tbt^f 
hour i 
fidn€i 
upmt 
Plam 



I I ahi 111 



a 

9,428of2 

9,761439 
>*. 1 0,00000a 

6^10,1 ;8y6i 

6 



od 

a 



i9,5»iy96 
19,6^4982 

i9,»9?^44J?^ 
_ , . io,i^2ipf 5; 

io,y7r947 10,465491(71 

Infinite. I Infinite. 190 



The Height of the Stile f i dfig. ;o miii 

—^ *- I ■- 



Tb« Canon for Calculation is. 

As the Sine of 90 deg. 
lis to the Sine of the Latitude, ^i deg. 36 ri 

So is the Tangent of i jf tieg. (the E^uim 
Vlfianhe 6f one Hour of ;o deg. for two He 
of 4y deg. for three pours, ^c. 

To the 7i»f ef?r of ri deg. yo mln. (6f 11 
I— of • 24 deg. 20 min. for ic5 and t — c 
deg. ; min. for 9 and ;, &c. 

Now if you deflgn' to put into this Dia 
any of the reft thkt follow, the half Houi 
Quarters, their Diftanced upon the Plane 2 
ealily fbund by the fame Rules^ as the ( 
weire, for by adding the Log. Sine of the H 
of the Pole, Of Stile unto ttv^ liOg^^T^tv?,^ 



9 • 



3 cleg. \% min. 7 deg. %q inin# ^nd it deg.^ 
I f min. which are the Equinoaial Diftances of 
Half-Hours and Quarters^ there will come forth 
the Log. Tangents of new Diftances, proper to 
the Halft and Quarters. mUy There is a Tablo 
of Equinodial Diftances for Hours, Halfs 9nd 
Quarters in Page ;i. 

iJ^Hy Thus you have all the Hour-lines ; but 
for the Drawing of it take the Direftions of tfab 
X Chapter, in Page if. 

CHAP. III. 

Hfn» U iraw the Hour-lines ufon a DireB Soutfi 
Dial in the Lat. of ^i deg. ;o min. 

IT is almoft needlefs to fay anyThing Concern^' 
ing the marking of a Dired South Dial, for 
there is but little Difference i>et ween it and the 
Horizontal, only you muft t.^ke Notice that this 
fUn^ refpeAeth the South Pole, which Pole is 
elevated thereon ;8 deg. )o min. (always) th^ 
Complement of the LatituJo, therefore cake ;S 
deg. 30 min. out of your Scale of Latitudes, and 
fioifli your Dial in all Refpeds as you did th« 
Horizontal : But observe, that whereas in thac 
Dial, the Hours of 1,2, :;, &€. were fet off on 
your Left-hand of the Meridian^ fo the fame 
Hours muft in this Dial be fet off on yourRight* 
Hand of the Aioridian} if you well obferve what 
was (aid in the IXth Chapter, Page 24* 

Note, That the ufngle which the StiU xssAs^ 
with the Meridian, muft (^a% \VvW^^^\^>^^^ 
^iS deg, ^9 tniru \ 



:i: A|id i«ftly« Th^ t^ Stile. mu(^ { 
rigt\t. jl^gkf viifh the Plane. 

CHAP. IV. 
^ofMtning a Direfl North Dial. 

I>\tQ& North Diily is tl>Q f^me wnh tl 

Qt^. the S(ii« iw^ point upwards 

iJortl^ P9Jieyfn4thehoiiU's s^bouf Mid*; 

9^' ib^ II, 12:132^ and 2 ti\)iil be Ufc og 

and f in theMorning, and 7 and 8 at Nig 

be drawn thro' the Center^ as in the Hi 

^ Dial : So is you^ Sort kl^2il finiihed. 




'■ ' • *^ . . 



SE C T. 1 

[How to draw an Horizontal Dial, for the ] 

; ijf^yj'iy 50. Ih /^Ae Scale e>/ Latitude, a^ 
icliMfim of the Aitrtdian. 

X. p\R AW the Line A B, for 6 a Cloc 
« mJ i0g and- Evening. 

Z^ Dtv». NS, Perpendiculai; to A B ; t 

§^li)i.be tbe Meridian, or 12, a Clock He 

,' |.]L«^t Q the Incer£;<9ion of the forefs 

iMitbfi Cfiiyer of the Dial] then repair 

Siii^le. of ' L^itudes, and fixing one Foot 

^tjpaflrs atthei»eginniiig, extend the 

f^.6pgf, :p mio. and fet cbac from Ctc 

hoKi *0 CO B, then open your Comp: 

YfJ^iih leogih <)f the line of IiuIiMtkm, or < 

of 90 deg. iiettiag that extent one Foot iii 

tAt Of hog dU It meet witVi tW^ttv^vskW 

pMt OjjBtid draw tt)e Lin^ KO» w« 

4. TA/« done^ extend y out Cavcv^ 



#■- 
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beginningoF your Scale of 90 dcg. to i f d§g. atn 

fet f]:oqi O towards A and 9, tor the Hours 

. II and i^ ai(b from A towards O^ for ; aCiocI 

and from B towards O, for 7 a Clock. Then ex 

tend your Cornpaifes from the beginninjg of you 

Scale to ;o deg. and fet from O toward A/ a» 

» By fpr the Hours of 2 and 10. Like wife from ^ 

z cow^s Oj for 4^ and from B^ toward« O^ fa 

t 8 of the Clock. Then take 4; deg. and (ettron 

^ O^ coward A^ and B, for the Hours of 3^ aa 

:i 9, fo you have 12 Points for Hours. Now Line 

ft drawn from the Center C^ to each of thofe Poini 

(hall be the Hours required. 

lArr^That the Hours of 4 and jr iA theMorning 

. and jf and 8 in the Evening^ muft b^ drawn thrc 

^ the CJenter C ; and if you deiign the halfii an< 

" quarters of an Hour 00 yopr J)iaf, obferve wha 

^ vi» feid ki the laft Chapter. 

2. With a Line of Chords make an Angle 

3f fi. ;o. for the Stile of your Dial, and fet icqve 

the Meridian- line CO at Right Angle, and you 

J DUt is finiihed. 

• • • ■ ^ ' 

• CHAP. V. %.ai 

^ Hffw to draw Hour-lines up&n a South or NorthDia 
2 Dttlhring eifierEsdt ^r Weftfp any Dodmaim. 

fiEQ&E tbe Houv-Knas cafi be drawA'ftpoi 
any of thofe VUnos two Thla^ tQi»i9L Vs 
i, Ufdrhrae 9thef Tbliw^jk ^BS«»fiCxA 5tf^ 
The Things gvi^u ait^^ 
X. The Lutltuit Qi t\i^VN»«»- 



E' 



%. The Vlanes Declination, 
The Things chat mud be found are^ 
i* The Subftiles Diftance from the iMln 
or X2 a Clock Hour- line. 
z* The Height of the Stile above the Pla 
j< The PUnes difference of Longitude. 

Exm^U, Sttppofe that in the Latitude of 
JUn fi^ ;o, it we|:e required to draw a Di^ 
dt^.oi DiclinatimWi^wards. 

The Canon for Calculation are^ 

As the lU^Qs 90 : 00—10,00 

Is to the Sgn of the DicUnst. 2f : 00— %6i 
So is tbe<^Tang. of the Lau y i : 3 0— 9^90 

To the Taa of the Sub. did 18:3 3—19,^2 

As die Radius •— - — • .90 : 00—10,00 
is to ihe C6-fign of the 7)ecli. 2 y : 00 — 9,9 5 
So is the Co-fign of the Lat. s ^ • i^'^ 9379 

To the %n of iheStiles height, 34 : a i — 1^,7 ; 

Asjbe Radius ~-^ *^rr 90:00—10,00 
IstocheCo-Tang.oftheDer. 2^:00—10133 
So is thcSigo of the LatituJU f i : 30-* 9,89 







• ••» 



ring proceed- 
us hv prepare 
lie of Hdurs 
r the Plane, 
s is here done. 
1 againft XII. 
B Planes Dif- 
es of Longi- 

deg. 47min. 
e iecond Co- 

and from it 
a I y deg. and 
will remain 
7, which fee 

1 Xr, andl, 
fubtraft 15- 

lere will re- 
only 47niin. 

fee agaiaft 
Then becaufe 
1. is tefs than 
;. write the word Subftile under it, and 
iitfrom If degfthere will remain 14 deg 
1. which fet againll IX and IIL Then 
leg.i; min.add if deg. it mikeih 29 c 1 3, 
fet againft VIU and IV.Then add if deg. 
:th 44 : 47 which fet againlt VI^ and V. 
idd If and it makei ^9; 47 which fet a- 
VI. then I f more makes 74 : 47,which Tec 

V and VM, then 15 i&ot« vsaStSA^^^^ 
iviog finiihed jout T9b\c otv ^^Sa ^^^^ 
lock, I begin again 2X x» m*. ■k':^^ 
S4Ti 47, whicUXet a«ttnS^ "V. -w^ 



a 


noitial 

Dif.n. 

cci. 


frm,lh. 


Z>. M 


D. M. 


HI. IX 
11. X 
1. XI. 

XII. 

XI. I 

X. II, 

SuMil, 

IX. III. 

Viil.iiii. 

VII. V. 

VI. 
V. VII. 
IV. VIII. 


60 47 
4-f 47 
i" 47 
If 47 
00 47 
Sut/lilt 
14 ij 

44 "3 
i9 'i 

74 M 
86 1} 


«5 49 
♦f 16 

!° ■'7 
18 J, 
09 04 
00 02 
Suifil, 
oS oS 
17 31 
28 47 

*1 »7 
63 24 
88 ,7 



and I ; more makes 60 : 47 which fet againft II 
and. 5L and 1 5: more makes 77 : 47, which fct , 
Againft HI and IX. And thus you haVft made 
91 Table ific for Calculation^ viz,, for fiiidU^ the 
tnic Hour-diftances on the Pldbe. 

The Canon for Calculation is. 
AS the Radius. — — — 90:60- io^QQQobo 
istothefignofthftStilesheight^ 34:21- %7SH^ 
$0 is the 7m. of the E^ui.diR. 14:13- 9i46^;7^ 

• ■"."* 

iTo the tif ii(f civf of, -^ — o8:68-i9,iffx87 

. Which is the Difiance of 9 and ; of the Clo(k 
Xrom the Snbftilfe. 

And fe will thfc Tangent of the next E^tAni&i- 
Id Diftance, ao : i 3, be to (he Tangent, ot X? : 
ix^ for d^eDinance of the Hour-line ot S^* and 
4, from the Subitile, and fo for all the reft d 
the: Heuhy as in the Table. 

Haiiog calculated all your Hours^ you hava 
Dit'eSiohi for defaibing them on the ^laiiej 
\y Chap. V. Page 19. 

SEC T. I. 

JiM ta drOf Hour-Uites m South or North 
jE^elffipfg Plane!» h your Lhte of Latitude 
4ni hiclimthn of Meridiad on your 'B.ula 
$» Pdgi 62. 

AaEiumfk oi -tbe foregoiiig ^hU 1>eet. af 4eg. 

pnr^ VtNG calculated y bwB^e^xjAfet* \st\v>t^ 
rZ i^s to ^pur ^1, ag^dv»^* *'^**^, 



ful D;ftance$> according to (he fqrmpr 
:bb 0i»pteV; you will fip3 thtm tij iw as 

dra* the JH^l, 

)r,a^ ah HorUonial. 
\ tli'e P'fawt 
iraw C,i2, the JUT;-' 
r ti a Clocklloijr- 
rpendicular to the 

li a Line of Chords' 
eAngleFCia.£qual 
bftiles dman'cii froni 
Jhti, ana ^raw l&F 
ubAileofithsirghr-.t 
the i^triiitm .kiCr- 
cFlaiie ^eclimsWe^. 
aw the Line AB, 
ttUr to the Subfile, 
ng thro' theCehtof 
entmtc^yow line 
nAftake ^4CA'i (ibc 
3f your Stile) and 
om C td A, and 
:o Bj then take in your CpnpaiTec /fae 
:ngth of your Scale of 'inttittaiitn oi Afe- 
nd fet one Foot in A, and turn the •- 
ut till it will couch tlie Subllilar Une, i% 
ddraw the Line f A* andFB. 
ranr<pair to youcTaUe, «bA. \ilts. «SL 

^4 ^ 



^^J;',4=i! 

f*s.t»2.,6-4^ 


»*f. 


£,««» 


-w. 

X. 

^^: 

f: 
VI. 
Vilt 


B. M 


60 47 

i» 47 

flile. 

'4 I? 
19 ij 

44 '} 

lr» M 

■74 »*. 

«» 'I- 



'10 147^ '4f • 47> <5o : 47, rr J '47> an^ < 
r the Subftile towards A, tor the Hours 
12, II, 10, and 9 of the Clock; again t 

. I ;, and fee from F, towards B^ for the I 

3i 4» f* ^j 7 afld 8 ; ^ote^ 8 falling al 

JJofiz^ul'lint^ is drawn thro' the Cence 

\t^ the Morning, as you fee in the Figuri 

f. Let jrour Hour-lines be drawn fr< 

Center thro' every mark in the Line t 

:FB, and your Stile fet on the Subftile, ma 

i Angle of ;4 1 21, and your Dial is finifh 

SECT. IL 

\Hw iy the Heigth of the StUfj the E 
tion^ the Sun/ to fiftd whst T 
Sun fbalf parfy from one fide of a '. 
ing Plane to the other. 

The Canon for Calculation. 

AstheRadiuf, -^ jo;oo'«-*ic 

Is to thtTan^. ol the Suns "Dtd. 2 ; : ;o— 5 
So is thtTamg. of the Stiles hei. 3 4 ; 2 x — j 

To this Co- fine, wa. 72 : 4} — is 

From which Subtraft •-— 50:47 

the Tlanes Long. ^— ~. 

' And there remains, 4 1 * J^ 

Which 41 : y6 rcfolved into Time (bj 

ing If deg. to one Hour, ^d xVv^ odd 

ma. of Time^) maketh x Uouts 4& tcC^ 

oaon^ tffgt the Snn forfak«Vv iVv^ Soh\) 
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Ainvng Eafi, to (hine upon the T^rtb "Dial 1)e^ 
timing JVtfi: So by the lame. Calculation the 5m 
forfaketh the North Declining Eafi z Hours 4S 
nin. before Noon^ to Shine upon the South 

Declining fTefi. 

Again the Snn being in. vSj the Southern Sine 
Bnio — — — — ~ ~ — 72—41 
yd the Vlsnes Longitude — — - ^ ^Q~47 

.102—90 

the Sum is^ — — • — • ioi^%o 

RThofe Complement to 180 deg. is^* 76- ijo 
Which converted into Time is f Hours> min. 
OT the Time in Capricorn^ ivhen the Sun pafibth 
Tomone fide of the Plane to the other,, betwe^a 
^tucb two Limets the Annual Variety of the 
mn is concluded. 

Ls/Hjs In the making of this pial you have 
made Four, viz,, firft ^ South Declining JVufi, if 
leg. but if you turn your Paper and look thro' ir, 
X will on the Back* fide be ^. South Declining Eaf^ 
\% dcg. Only the Afternoon Hours on the JVe^ 
DiaU niuft be the Morning Hours on the Eaft^ 
ifld if you turn your Dial the Bottom upwards, 
dnd reckon your Hour^the> contrary way : So a 
^oitb Eafi Decliner, will be a North Eafi Decli* 
ntr, and a South Wefi Decliner^ will be a North 
Weft Decliner^ leaving out the Hour-lines(whidh 
will be neediefs) before theSun-fetting, and af- 
ter the Sun-rifing. 

Note^ That the Subftile in all Dediners^ goeth 
from the t^eriJian towards tV\^x.Co'J&5 vi^O^v 
fpacrary to the Coaft of ihc T^lawi IitcV\ticivw«n* 



CHAP. VI. Fjg.M 

flM jo iririv Hoiur-lineS 'u^t/H. m Vkt Bettii 
ipg tfisilf h t^.trvQVdit Scales on ik 
Ruler. M 

JExM$fle af a South hial Decliaitig. Eafi 80 j^> I 
.the Latittidt of ^i dtg,_i^o mf». .. ,. : 1 

B*^ the Diredions of the laft Chapter (orl 
- ^^e. It) you Ihall fiad the tficDbat) 
<ctf tte c^«riVM« -t6%b $z t!b^. |^ Btrin. -tmiti 
Height :<»f the Stile' khove the Ptane £ del;: u 
'innil'. andthe Subtlfle'k Diflahcfcfi-om th^ V^ 

Pflotiigd thus, dH^^rft^ tht; Pfcrptendicblitr (iH^ 
then with the Radiuf of your Llfrt; of Chbitli;<li' 
fcribe fte -Ai*Gii LMjt aftd fet t5fF khe^ubihle anl 
Stile v^iththfc fahiii Ltne of tj&tfnJFj, accordih^lb 
their ksfee^ive ftHgfcs. and driw this f^i^ 
lltie C^kfoi tb6B$ii^jmei *aAXSi¥i4ortbeSt». 

Ihth •^oofe rniy freiht ih -t^e ^i^ilf, ai vA, 
th«6it]gh ^hich Poi^. A, '^thUr'k Un^«t leKgtli^ 
^ipettdiCtilaf te ft|- ^ thb LiUe BAG, Ait Mfe 
fix one Foot of yoar CbtntJa^s-W thfc1>fegihn!l* 
pf ybuf 4^nge{l P«f<ir ^(«fe, aiid«xben3 thei)ttiH 
td thfe Httut of ; j ^ oflTthts ekteht Irbnd A t« C, 
\mi thmsgh the P6}nt C dti^ « Liiie Pai-Dlktta 
thfr.9rii«G!Ki as the Line CD^ to (kail CD 1ft 
the 5;;/< increafed. Then opjsa y<our Cotn^aAa 
ifrrtri the beginning <>f your fefitond or leflet ^la 
Sca/e, fo jHoars,and wttVvtVvw<.lKe»t»'\?U(tfe»tt 



ng it along the faid Line^ until the other Foot of 
be ComfxaiTes juft touch the Line CD^ and there 
lakd iL marki as^M fi^ through whidi mark B^ 
raw a\ Line at length, and ParaHel to the JLiqe 
: AC, as the Lihe DBF. Then coftfidetiiig the 
wclination of the tJUeridian was found to be JStz 
eg. 9 min. find it on ihp firft 5r^/«^ or Scale of 
b deg. and againit it on the ^i&ScaU youfhall 
nd f Hours 29 Minutes^ by which ic appears 
hat the SubfiiU faUeth between the Hours 6f 
! and 7 in the Morning. 

Now according to the Inclination of Meddi- 
AS ^ Hou^s 29 Minutes, . you may proceed to 
nake a Table, and fet oil the Hoars accordibg- 

y, asfoltowetV . ■ ' -^ 

Opci} your Cothpanes too 00 tihurs h.^ ttAh^ of 
he Creator Patar Sfale^ iand fet ic^for the Kfour 
1 7, in die |.ine EAC Thch t>ptn Vhe Com- 
lalTos to .1 Hpur 2^ min. of the fame ScjtU^, and 
bt it irom A to *a. The4 opeh if pur t^oxirp^^d 
2 Hcurs 29^n:jin. and fet it frdh; A to 9. ptheli 
>pen your Compafles to jHewr'/i^ mih.' aViiiTefc 
t from A to 10. LaRly, Open tfie tqbpsitftj. 
i. i/i^iiri I9 min. and fet it fr6m A.ito i i. ^ 

Now having found the Points for the Hcttfs oi| 
)he fide of the i'li^/i/t from A towards E, you 
nuft dQ the like for the other Hotirs on the oth'e.i; 
ide of the SuhpiU : And confidering that the firft 
?our from the Subfile towards E, namely, ^ A 
^3 QPiKains the Diftance of 00 Hours 29 mih. as 
)y the following Table,* the Complement there* 
)f to ^o min. or an Hour^ is 00 Hours 31 min. as 
he faid Table appears. 



V 7^ -? 



From A towards E. / F^om A toivA 



H. M. H. on ciie Plane. H. M IH. on cl 



o 






^9 A "7 o %i\A 

I %9'A 8 ' 

; 29lif 10 



2 Ii\A 



? ^^M 



4a?^< IT [4. 31W 



I ■. • 



Proceed to fct off 60 Hours 31 min. tal 
the fame Volar Scale fironi A to the R 
ztA extend your Cotnpaffeis trom the b 
of the Scale to I Hour 3 1- inin. and fee i 
t6,j:, alfo to 2 Hours J I min. and fet itf 
4^ alfo to ; Hours ;i min. , ajtid fet it fr 
% i ^nd Uftlyj The extent of the Cbmpa 
tivB* beginhiqc qf the Scale to 4 Hours 3 
off 'from A to.2, and fo you have Poin 
the Hours on the Plane on the Line Ci! 

Now for the other Line DBF, you mi 
the Hours thgre6n (taken out of the Itj 
Staled from B both Ways according to cl 
in alt Refpeds as you did fet off the He 
A- This being done, draw Lines throuf 
fpeAive Points found in the Lines Ci 
DBF, and chofe Lines (hall be the W 
for this Dial. 

The Stile muft be a thin Plate of 
Iron, and ftand An^AXy over thieSubi^ 
the Figure is demonftratcd, by AB and 

Thus have you finiftied your Dial^ at 
making of rhis you have madu a Sc^\\J 



8o deg. Alfo^ fov if you -turn the Paper^ 
look through Tc^ ic will on the back-fide ap- 
DitlinlngJVtft 80 deg. only the Forenoon 
s in chis^ muft be the Afternoon Bourt in tAat : 
y in rigour^ yoa have in this one Dial made 
p a NQTtb Dechnh£, either Eafi or Wefi^ 



■^ 



C H A P. VIL Fs£. 18. 

to draw Hour*1ines upon a dire A Eaft-Dial^ 
t/irithmeticaHj. 

E T there be an Eafi^T>ialj whofe breadth if 
\ 6 Inohes ; and it is required to put on all 
Hour-lines from 6 in the Morning till it at 
m ; here yon have ^ Hours and 6 Inches : 
refdre^ before you can work the Operation^ 
muft turn the Hours into Degrees^ by al- 
ing for every Hour 1 5^ Degrees^ fo you will 
i 75 Degrees for f Hours; then turn the 
les into Parts^ by allowing 100 Parts to 
7 Inch> fo you will have 600 Parts. 

I. For the Height of the Stile. 

che Ridius 90 10.00000 

the Tsngmt of 5 Hours 75 deg. com. A 9^^^S 

I the Log. of the diftance from 6, 600 ptrts 2,77815 

:he Log. of the Stiles height, 10 Paics i6i. la^sodio 

I. 

fhatis^ I Inch^ 61 Parts of anlnch^ an Inch 
ided into loo Parts. 




10 



ll. For the Hour-lines diflance frphi V^ 

As thf R^'ns 9^.1 • ^ ia,CM»i 

Is CO thcl^.of the $tUes height i^i. 9,^C 

So is thf T«Qgent of i j dcg^ fcr 7 a Clock ^,411 

t9^ the l^og. of the firft Hour 43 ^H^h J Y>6)4J 

As the Radius 90. ^ ^ ' 10,000 

Is to the Log. of the Stiles height 16 j» a^iotfi 

So U the Tangfnt of 30 deg. for ft » Clock, 9,761. 

[To the Los. of the id Hour ^3 Parts. ii,5)6S 

• ^ • . '. , - • , 

As the Radius 9Q. ' 10,000 

Is to the Log. of the Stiles height 161. a,aotf 

,&> is the Tapg. of 45 deg. fior 9 aClock, ijOiOPX 

To th? Log. of the 3d {loiirt ^((i Parts.^ .la^aotfi 

r As the Rajkis 90 io,om( 

j^tVOi the Log. Qf ihe StHes h«ighB ifr. ^mi 

'%fiv9k4stiieiTai9g.<of ^ deg.for iOr« Clock. i<:»,»»8ij 

C ^^ tb9 Ms- <lf; tb* 4«h HoUTi 279 P«^ ' '^h^^ 




* ■' *. 



As the Radio? 96 lO^oooi 

\ IsTtb tfio Lo|f. of the StHe» hetght-t tf rl - 'a^iotf 

'^"i^flQ iith^Tinf; of 7; d«g for 11 a Clock, iio^yyij 

To the tog. of thc'ftkllottr, 4oo Fares, it. 



Having tbu$ for proceeded, chat % Hours froi 
6 is calculated, namely^ 7^ 9, 9, lo, 1I3 tbei 
are y^t 4 and ^ in the Moroing that iquft | 
df aWct the fattui'3lft«nce from 6 ia tl^e Moi:(ii||f 
as 7-.^nd 8 are ; therefore for your better \\ 
ftniOtpa, fisto dM5 foUovKiiig l>ial^, and unkai 
this Geometrical Conftrudiion. 

Xh^^'Squaro out your Di^f; and dravir thetfi 
D^A^C, towards the bottom c^youp Plane j the 
wkh 60 (icgcecs of Chords in the Point C^ on tt 



X / X ^ 



Ige of the Dial, 4^fcribe a pact of a Circle as 
., B, and fee from A, to B, the Complement of 
pitr Latitude ;8^. ;o' and draw the LicxrC&P^ 
itq' ch« Plane ibr the Equipo^iaV ... 

Secondly y Have Recourfe to your Table, and 
lin, in youc Coir^paiTqs, tbo diftancc iii Para 
W^pSf^ 6 of the Clock and ix namely ;6oqj and 
i^ Mark; with botb Feet in tbe EquiooAial 
)r (b4 Hour-]^{|f si 9f 6 in the Morning, aadi ii, 
Dt Remember t9^h(ave room above 6, for 4 and 

in (h^, Morniag^ then take in your Compaifes 
i.^ait% and ft? from 6^ cq 7, and f y chea ttks 
t yqur. Comg^flb 9^5 pairti^, and fet iathoBqua- 
^r9l:^^ui<^i^> i^^xsi 6^t^S and 4;:(htnfiake 
1 youjc Coqip^qs 161^ and ft^t incbe£q;aino6ial 
qtQ (4 to 9 : ^^siflty, Ta^Q 3^79 Parts, and &t in 
y^ Eq^ioQi^i^l jgr^m 6 (9 ip, and thca* . the 
qig^ in the £q,H||:s9^^ ^la^w Perpendicillan^ 
Qjflthey fliali jbp cti^ tr-^e Ho»r-Une^ % ^ 

i^kfAi The Sii)p .muft 1)e. tbr breadth of &2xA 
of ^^c^CU>^.^7QU fee in tbe Figure): aial 
iui| fta,9d pea'psHdisulwly ta the Howtii^e of 

o£iheClQci(t . . 



f i VL [ • aoo , 
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Note, K yen hsa* 
aMiodi ti» dtaw 
ihiB Qi9tcBn and 
Half Hours, aii4 
Three Qoancrs, 
you miay, ' :if. yon 



S E C T. I. Fig. i8. 

How to dram the Hour-lines, i^pCM a DireGt Eai| 
or Weft Dial infirumentallj by the Pblar Scale. 

X-1 T P O N the Point C, if it be an Eafi'DU\\ 

V* or upon the Point D, If a Wtfi^ with 
deg. of your Line of Chords^ draw an obfo 
' part of a Circle as AB^ and in that Arch from 
to B^ fet oiFthe Heighp of the E^uhocHal, ;8 d^ 
30 min. and draw the Line CDE^ then in fooH 
convenient Place of the Line CE^ as at R3 dra« 
the Line GRF^ at right Angles to the Line EDC, 
fo ihall GRF, be the Subftile and Hour- line of 6. 
2. Draw IH^ parallel to the Line EDC. 
;• Repair to either of your Scales known by the 
Letters [Pol.'] and fix one Foot of your Compaifo 
at the beginning of the faid Scale^ and extend the 
other Foot to the Hour of i« Set off that extent 
from G to ^. and from G to j, and on its paralld 
EC^ from R both ways, and draw the Hours of 5 
and 7 parallel to the Subftile and Hour-line of 6: 
Then take in vour Compares the diftance from (be 
beginning of the Scale to 2 hours, and fet it oH 
from G to 4, and from G to 8^ and alfo from R 
both ways^ and draw the hour of 4 and 8 paralld 
CO the other ; fo you have no more hours to fet off 
cowards I^ beine 4 is the hour of Sun-rifing ; bo^ 
proceed to fet off the reft of the hours towards Hj 
as you did the other hours, taking in yotur Com- 
pBttcs the diftances from the beginning of the Sceh 
^^^^ 49 ^nd f, and felling t«LcS^d\^MKfco€ ce- 
fpc^ivcly from G towatd%Vl, ^t 9%^^^^^> ^ 
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from R towards G; anS dr»w the hours of < 
Oy and II : And fo you h^v^e all tjie hour$ 
erfor an EafiVhl* . 

And laftiy,The diftance from the beginning 
le Scale .to the hour of 3, gives the height of 
itile^ which muft A^and diredly over the Hoar'* 
jf6, make Right- Angles there with, and may 
adc'of a thin Piate oFIrdn or Brafs^ Or >^ 
Qiarpned^ whofe "Bxtremity mud give the 
sw to the H'^i^f'lines on the DiaU 
fU^ That if you turn the Eafi Dial drawn tia 
r from you, and look on the back-fide^ yout 
fee the pejrfeft Form of a Wefi-Dialy only ' 
id of the hours ji, 10, 9, 8, 7, 6, y ^ 4; 
muft write ij 2, %y 4, ^^6^ 7 and 8* 



CHAP. VIIL 

ow to find tie Reclinacion of any Plane. 

AK^ a i^irant and joyn it to the fid? of 3 
Square J and ^lace the other fide of your 
e to thQ Plane i if thQ Plummet fall)[^raUel 
i fide of the S^uan^ then the Lower-fide pf 
rcMre ftands level, by which draw sl Hori^ 
'line, on wh>ch ere^ a ^erfeniictflfir^ and 
your Sifuare to that Perpenaicular, and if 
Inmmet falls parallel to the fide of the 
r, then that is alfo a Ltvel-line, 9x1^ yoar 
ftands HotizantaUj : If the PUmmt falls 
irallel to the fide of the Square^ then tura 
^fMf^e until it does, then dt^Nr ^tvHo^Vuvnr^ 
^ on which ewft a Perp^oj^^o^^ X5>^\^ 



apply ytMr SqiSri,vinAohCttft what Angle yotfj 
Ftotttnet makes on the J^dJi^Mn$, with the fideoG 
the $juari,, th^t is the Angle of the lUc/nMn'sf ol 



^ 



CHAP. IX. % . I* 

' .qf tflretf Eaft If Weft Recltninf; Dials, m^ iil 
= Hour- lines mif ^i Jifcriitd ufon them. 

r A S all Diced Nmb^nASofithkicUnhlDiA 
jt\ are reduced to New- L^tit tides ^ wbcrtjfl 
they ,Would be ttortMntal Dials ; fo all DM 
EMp or ^^ Rullning Dials^ in any one Lattcu^ 
may be redaasd to Upright Declining Diab io 
another Latitude. 

Befimtkn.'] An fin/j^er ^#i7 R<r/iaijg!g Dial » 
a Dial that diredly beholds the Eafi or /^f^^ and 
Recline or fall back like the Roof of an Hiuft. 

S E C T. I, j 

TV rtiitn Mj Eaft or Weft Reclining TA^^ 

Mrf Lstmity to A NeMr>Latitude, rnbrmij 

tm Reclining Dial fimU hteome m Uprigb^ 

-t>ial, »nd ■wMt Declination thu Upright 

' Dial pfiB h,*vt in that New-Latitude. 

t 

Examfk. 

' S«ppDlb thtli, thit aJirtS Eafft or mfi tM 

in tlie LMitmii mLmlen %i^ixii fiiouid redioi 

flidttithe EMirift.^f dftg. in what Lic{tad« will 

that ht an C7f«Hghci>to\? And^hK Dadtnatioii 



R U L E, 

- ■ ■ 

The Cofrtplenienc of the Hoown Latitude^ is 
[always) the New-Latitude \ aod {he Cogjplc- 
fnent of the Reclipation is (alwm]>^ the De(m« 
wtlon in tfeat-Kew-Lvftode. T -^ - -- 

So thatif ah EtrfkotmjtBM flibuM rtilhlk 

tirudebniS— ?Qi ' ^ 

For ;8 : ^o. being the Complement of p ;;a^^ 
is the. Nearl.arirnde. . And. yy dpg being the 
Complement of )S:^p deg. the Dials ReclilnatioA 
Is tb:I>»c^ltMti^ in^hml}^^ 

TheCanens for Calculation are^. ' 






Is to the Sign pf dije DeclL - ' jf:oo— f^^i 
So 16 the CoTaffg. ^ the Laf.: - 98:30— ^^|o9 



As th0 Radius go^oo— ^q^Jooooo 

Tq thp Tan. pf tfcie Sqb. d|5- ^^.71— ^«|oi27^ 

• • ■ - ■'■' : -J 

Ascht Radius ' ''90joot->x<|,ooooo 

Is toithe Co-figil of the Dedt - ^j-f ;oo— r 5f,7f 8f 9 
So is iheCo-fign of the L«. -^;8:3o— > 9,89344 

To ch^flfeo of theSd!csiiwi\&;i^\\:— ^^^sw 



• ^ f 



Uh 



■«:—•'.. 



. / A 



As tbc Ra^iusJ! ^ . 9p:op-?7XOjOoo<) 

Is to the Cd-Taiig. of tl^ePecli. ff :oor^ 9>84f2 
-^ is the Siffli of theLatMe. ;$:3Qr %1S^\ 
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Having calculate^ the K^^nf^ire/^ and made the 
Table after 4he manner of a declining Dial; and 
the Hour Arches calculated^ we t)f oceed. to, the 
Geometrical prpjeaion of a[ Weft Recliner. ^' : / 

Draw the Line A,D, for the Hprizontal-Iiiie 
of your reclining Plane.; then a; a conirept&t 
Idiftance, aftd Parallel to the Line A^D. draw the 
Line G, O, 12, for the 12 a Clock Hoifr-litttf; 
^nd making G, the Center of yoiir.Dial, with 
6odeg.9tChords,in G,'aefcribe the Circle 0,Ri 

i)^d, and from O^ to R, fet the Subftiles diQanq 
rom the Meridian 4^ . ^xtfxin. atid frOm R (pipu 
fet 26^ 41 the Stiles height^ anddravi^R'^G^ for 
the Subftile,; and p^ G^ for the Stile i then tkk^ 
out of ypu* fable 03:C2, 11:04. 19:41, 3i-?^ 
48149, 7f:yo, and fet from R, the Subftile, Ibc 
tbe hours of f, 6, 7, 8^ 9, and 10 j likewUetakb 
02:54, *^'-o<^j i8;2i, ^^9:24, 4f:y2, 71:29, an^ 
fet for the:hpurs^f 4^ '3,' 2, 1, 12^ iii and thus 
you have aU the|hoivs.as'you feejia i?^^ 

( , • . E ' (^ JL • ^ IL t 

How toir'dtp this DiaV^ tbeX^mc ^Latitude 
d»d Scale ^inclination «/ /iS>c: Meridian. 

. ■ • ■ 

HAviiig found the lEquinoaial Pittance asbc- 
fofe, and drawn the HorizdiitaHfriey thjp 
Hour-line of 12, and fet oiF the Subftiles diftance 
and Stiles "height^ proceed after this manner : 
Draw a Line perpendicular to the Subfiile, paffing 
thro' the Center, as at G, and wJ» c^^^i^xa^jcsa, 
of Latitude 26 deg. /^\ min. atAfexltoxsj^Cixs^ ( 

ndBj then take thehngtVvol xYa h^V^^"^ 

9 I 



*r,ttje iiKiKi^'ton c^ th? Jlftrtiiin in yot 
p^dSj, and TeV, one Fool: In, «, and turn rt 
Ifebtit tilT it toKch, or croft. the Subftile .{ 
3nd draw the Line b, a, 3pd i, ij then rc 
|:ourTable of Equino^ial thftance^ and 
your Scatfi of Inclination of t^ifidi»n 
\v.i-ji ^^:37, fKj?! 66:27,, 81:27, aod 
Sfter another on the TLine 4 *> f'O^ i^ ^^i* 
fgr tjie hours of 4, 5, z, ly i^» 8n^ -li 
Ipodi, then take oSi^;/!;:}^, J^-J^j 
^:i;, S;:|j, and place {rort| * towa;d 
jhp1wurs.olF.j^.6, 7, Sj arWjj^ of the C 
^/•'Nbte, That 9 of the Clock i^s tp te jlrt» 
TiJ\e Center for the hour qF. 'iq in thfe. M 
t»e|cauretheSun fliinechpetin oiir^t^tit 
^'j'min, after S at Night. ,, ' ' ' '' 
V ^tid thus you have at ond'Work'ipade . 
Wj'i., a ^fj? K^ciiher and an;fcijf it«f/i»erv 
my? IncUmr ajrid an £«/? Indihery forif y 
the Dial rfietbCtom upwards,' (he C^fitir 
Nonhwardsj and-the-^xM pginc Southwai 
thofq Hquts,. fiit. 3, 4jv y,"15, 7 and 8, 
wAftw^oeri^IiiMirsflf af«/?'lTic(ininepi 
if youtlbfiui&^efaMe ef^'the ]?tr/r It« 
JDulj it will produce theEa^ Xnctiiiing £ 
'"'.iNohr^ 'In.the making of the ^d/l Re 
IMal, your Center mun b^pn the Left-hi 
jeT ths Ptsncj and the hours run the othi 
fis von h)a|f "fee if yoa turn yOHc Dial, a 
^ro' ihe^nft-li(l« of Jr. 



S E C T- II. 

The Height (f th ^\\ey th$ Declination ef th 

. Sun^ dnd the Reclinatioo of the Plane giveff^ 

to find pfhat Time the Sun fwrfaketh the "EASt 

or Weft Reclining Dial, Mafiinetb on this 

' ioffufite Incliner. 

Definitionm 

TIE Planes of EaJf and Weff Recliners or 
Incliners lie in the Circle oi Pofition^ de- 
npti^i^atii^ their Inclination ; and to find the 
?ifne the Stm forfdketh the one to (hine apgo 
xbeiofher^ obfervjsithu gen^cai Canon. 

A^ the Radius 90. xo^ooooo 

hufxbcTani. of tbe Sims DecL ^y.%o 9>63839 
So is the Tifsrp. of the Stiles height. »6:4i 9,70 1 ^9 

To the Co- fine of ??•" ^%ii959 

To which add the Planes Jtaur- 66:27 -»»i*-i— *^- 

.And the Sum is 143^.9 

Whofe CcmfUmem to 180 is 36:11 

Which i&ii refolveth into Time^by allowing 
If deg. to an hour^ and to every odd deg* 4 niio« 
giveth 2 hours 24 min. after Noon when the Sun 
(in Csncjer) foifaketh the Ar^f Reclining Dial ;f^ 
and illuminateth the Oppofite^ the Wefi Inclining 
Dial^ or it giveth z hours 14 nif ni before Noon^ 
when the &un parcach from tibit ILh^^^^vc^bgis^ 
^4 and Aineth upon t\»W4|\MaM&^^ 

G4 ^ 



il 6f Notth Recliflcfs: 

T. VariQty. If 9 I^ortb-^lane in theLat: 
'ol.ff deg. ;d min« Ihould recline from tlu 
nitl(:io <]eg. In what Latitude will chat I 

. The Recliiianon 20 deg. being leis then 
Complemeht oi^ the latitude of Lonimi %^ 
2Q nun<add th^Reclinatiop !20 dcg. ati^l the 
l^atkiide 1,8 deg. 90 min. . together ; thdr 
^9 jj^.^ ^36 thin, is the New Latitude : An 
^aoriTuonial'Dtil'ioi that ft all be a NorthA 
Jic^inin/r «o 4eg. 4n the Latitude of f i 
po jnriin. 

. », yariety. U a JSTorit Plane in the Lati 
J5f tondon^ ^ I deg. jo min. ftould recline 1 
^.Zenitb 7f deg. 1q what Latitude wiH 
ft Wane be Hiri2ia»ftf/ ? 

The RecUndtion 7 f deg, being greater 
<;8 deg. ;o mlii. Add them together and 
maJse Ji; deg* 99 min. \|((hich being above 90 
lalce <he Complement thereof to .180 deg. w 
is 66 deg. ;q mjo. And that is the New-Latiti 
So that in HmzMtaUDhi made for the Lati 
of 66 deg, jgt pin. will be a Nortb-TUne Rt 
^*£ 7f ^eg. inthe Latitude of L(wibif 51 
jgnrin.. 

3. Variety. If a Norfb TUm in the Lati 
cf JLofiJm f I deg. ;o ' min. ihonld recline f 
tbe'Zi^hb thereof yi deg. 30 min. In \ 
£adcadewUl (uch a P\at\e; w Hw\xwna\\ 

Here the Rectinatim ^i ^z%* V» ^^- "^ 
o Che Latkade of Lonaan j Mv^t.>aa ^\otv 



cUnatiofi yi tfcg. ;o mioi and the Comple- 
mc of the Latitude ;d deg^: jo min. Add toge- 
er, their Sum fe 90 deg. tor the New- Latitude : 
ltd an horizontal Dial made for that Latitude 
' ^90 deg. will be a IJorth PUne RecUnhg f x deg. 
ittAh.' of the Latirade of Lo^Jon^ and muft be 
adeby the Rules delivered in the ;oth Chapter 
* this Book. 

'Uote, That upon M Sifufh^ Recliiiinj^ ,DireS 
'ikAsy if the R^ir/j)f « f ion be tefs Vhan the Comple- 
Serit bl the Latitude^ the SoutbPolp is elei^te^ ; 
reqaal to the Complemeiif of cde Latitude^ nei- 
h£f Fole is elevated, but is an EquinoSialy and 
I made by Chap. Y L And if more ihan the Com- 
dlemcAt of the Latitude, the ' North-VoX^ \% Ele- 
tinedi^tind tlie Center of the Dkl is at the bottom. 
hA UpoTi the North Inclitiing lefs than an Equi- 
W^\y tht Nortb-'Vo\ty equial'toan Equinbdiat^ 
lit^r Pole^ and tnore thaxi a Equinoiftial the 
SMri-Pole. 

NtUy 2. That upon zViNofflDlrta Rnlhing 
bMiy the 'N^ri- Pole,' and on all Diieft IncUn- 
bg Dialsy tAiQ SouflhPolc. 

S E C T. L . 

* ' 

The Heiiht of the Stile, the tkilinstiom cf the 
Sun, And, the Reelhdti<m of the Plane ^mx, 
to find tphat Time the Sun Jba/l forfdke n 
North Inclining Plane, tofbine upon 4 South 
'Reclining Plane, of^fift'^thertto^ 

r'Hcre h fix Varieties of • Nar-tb axA So^'V* J 
f/mfr£ and Ineiining Dttth rZ. ^^^ ^'^ 



the three S^uti, I. In chat which reclines 20 
being lefs than an Equinodial^ there are gi! 
the height of the Stile 18 deg. ;o min. theDe 
nation of the Sun 2; : go^ to find ac whacTii 
the Surf forfaketh the North Inclining Plane, 
Ihine; dpoii the aforefaid South Reclining 20 d( 

As the R^diuSj — - — 90 00 10,001 
Is to the T^ifi. of the Suns DecL z % . ;o 9,6)8;^ 
So is till? 7>». of the ^ri/^i heig. 1830 ^^SHS^ 

To thi^ C6-iine, . ~ '^ 81 38 ij^i'S] 

■ ■ ■ - 

- - ■ * ■ 

SublraA this 81 : 38, out of 90 deg. there w3 

remain 8 deg. 22 min« which converted intpTioK 
giveth ;4^min. before 6 in the Morning, and aicq 
it at Night, when the Sun in Cancer dep^rcM 
from ^e Inclining fide of the Plane^ and fhketl 
oh thelleclining and contrary. 
. 2. Q£ that which reclines to the Pole, or ,eqaa 
' to thQ Complement of the Latitude,* this.Dia 
lyeth itithe nx a Clock Hour-Circle^ and .t{iere 
fore the Cafe is plain, that the Sun always paffe 
from one fide the Flat to the other juft at Six 
the Clock ^* and from the i;th of Septemter^ t 
the ioth'of MarA (or the Sun's abode In. th 
Southern Signs) the Sun fliines not at aH ujx); 
the reclining fide. 

;. In that which Reclines 60 deg. being mor 

than an Equinod[ialj there ar$ given ths Sfilc 

height 2/: 50, the Surfs D^c\\i\2L\\oti'i.i^\'\o^t 

£ndat wfiatllme the Su\\ pwwv\\ hiVJcw vVi^^air 
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idining Dial^ to ihine on the ^outb R-ecIinin^ 
ppoflce thereto. 

ft 

s the Radius^ 90 00 lo^ooooo 

i to the Tan. of the Sun^s 'Deih 23 ?o x 9^6 3 8 30 
} is the 7)90. of the 5n7ej heig^ Zi 30 9jS9Si9 

!o this Co 'fine J <So 08 19^23369 

Subtrad this 80 : 08^ out of 90^ and their will 
(main 09 : f 23 which converted intp Time giv- 
th.pp hours 39 min. before Six a Clo<;k in the 
lornipgj and after fix at Nighty when the Stm 
I Cancer departs from the Inclining fide to illu- 
lipate the oppofite Recliner^ and contrary. And 
lus may you be fatisfied for any other Pcclinah 
onA{.the.S^n whatfoeven . 

SECT. Jh 

'he Height of the Stile, the Declination of the 
%\xti\ sind Reclination of the Plane bewg gi- 
ven^ to find rphat Time the Sun fprfaketh the 
North Reclining pial, to [hine upon tifg 
South Inclining Dial. 

[N North Dired RecUners, there afc thr?e 
Varieties which ihall be fpoke of as fol-* 
jweth. 

I. Of the North Reclining 20 deg. This Dial 
luring the Suns Southern declination^ it only 
hines- upon the Inclinipg fi^e : But dvuLvc%^ 
illode in the Northern Sines. totR^^^tc w^ "^^ 



Day on^he HecIniM; fi^e^ and fpme paFt^ 
Incltnihg fide ; whole Quantity pf cioie if 
by the following Proportion, 

Ai the Radius -^i— ^ — « ■ ■ f 90.00. lo-. 
Is t6 the T'tfrit^. of the Sun's de^L 23.30. 9, 
So is thejtfy^^vof the Stile height^ f 8.30. 19. 

To this-Co-fine of -^^i-^-^ 44.48. 19. 

Which 44.48^ refolved into time, gii 
. hours f 9 min. before^ and after Noon^ vfi 
Svin in Cancer forfaketh^ and rtiturneth a] 
the reclining part 6f the Vlane. 

%. O^ the North Reclining yr. 30. beinj 
lar Dial: Thi$ Dial lying in the Equi 
Circle^ hath the Sun during his abode 
N^tbirnSineSy (hintng only on the reclining 
and the Sun in the Smtbcm Sims (hiqes up 
Inclining DiaK 

3. Of the North RecUniag 7f deg.bein 
than a Volar : This Dial, during the Sun- 
in the Northern Sihes^ hath the Sun only 
.on the. Reclining I>ia1j the reft of the 
ihineth upon both (whofe time is eaiiljr fo 
the Declination) until the Meridional n 
the Sun from the Zenith (or the Zenith c 
which is all one) be greater than the %fi 
of the Tlane^ and then it fliinech only b; 

hclining ?lane» 

To find the time of tV\^ X?fcM fot ^"w.^ \ 
the RicUnatiofi di the ^i^vxvuoaSsX s^ 
rfip Kiclination oi tU^PUne i^^ ^tA 
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PDouun a;.;o:the Declin irkn ol thePanrilel 1^ 

vhich the Plane liecb^ vv Uk- v is the fii ft defi:rM 
df Cafricam, (as you will tind . by CalculaciqnX 
f«r at chat time which is thu lo^i of DtawAetr 
iie Sun forfakfich the Recliiting Plane to (hind 
mly on the Inclining Dialj as >ou will find by 
lie following Propprtion. 
Is tlie Sine of the Sun's Decl. ij.jo. 9. 60069 

[s to the Radius ■ — — — — — • 90.00. lo 00000 
k) is tbe Sine of tl)e Difference 2 3^30. 9.^ 6Qo6f^ 

To this Sine — — — — ^ -*-^ 9o.oo« lo.Ooooo 

. Which is the third Sign trom Liha. namely 
Cdfrhom, (as I faid before) whei) it forlaketh. 
the reclining "Disl^to (bine only upon the tnclin- 
if^ Dial, and fo continues till it aicends again co. 
\!Mcir, which is the Parakllifme wichiCj which 

is the iQtb of Jitne, 

I have chple this Dial, rccfining 7^ deg. ber 
caufe the Operation^ or Working^ may feem dif« 
ficulC) becaufe the firft term 2;.;o, which muft 
always be fubtraded from the tbird^ (which i| 
23.30J the remainder is 90.00. 

I (hall here give you the Working of the Canon 
For a Dial reclining but 70 deg. 

Example. 

As thefme of the 5/iii's Decl. 23.30. 9. 60069 

Is to the Radius — — *^ 90.00. lo.ooooo 
So is the (ine pf the Difference, 18.28. 9. 50072 

To this (ine S^A'^^ ^- "^^^"^^ 
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Oiitof f2! ;^; fubtra^ 30 deg» for the tine t^l^ 
there will remain 22. ; 3 . of j'r^rp 10 for the pkKid 
ii the Sun^ when it foriaketh the reclining Z)m/j 
to &ine only on the Inclining DUl^ till it afceafl 
agaiti intb 07 : 273 of A^uurks^ which is in Paral* 
ellifme with it^ hy this place of the Sun every 
AlmansKck will (hew the time of the Year. * 

^t€ alfo. That in making of any 6^ thefe Nmi 
or Soutb^ reclining Dials j you have made alfo a 
Direft North or .South l3ial inclining from tfao! 
Zmtb towards the Horizon^ (b many Degieo^ 

^ thei^^^^H'lnation. 
■ c Incli-5^ 

So that when you have niade a S6uth-t)ial le-'i 

elining from thtZenitbCo deg. (as Ilthefecoi^ 

Variety of South recliners in this Chapter) yon! 

have alfo a Ifortb Dial Inclhwi^'to the HmMpI 

60 deg. either by drawing the Hour-lines and Stilel 

through the Center^ or by turning the Re'clining' 

Dial about upon the Hour-line of VI. And then' 

as the Nortb Pole is Elevated upon the Soutb re-* 

diner j fo much will the Soutb Pole be Elevated' 

above the N(>r;i& Incliner, ^c ' > ■ 
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f Declining and Reclining 

Planes. 



C H A p. XI. 

. S there were fix Varieties of Dired li9rt\ 
\, and South reclining Planes, fo alfo ar4 
ir of South and T^ortb Declining reclinini 
nes, viz^ Three Varieties of South recliner^ 
linii3g, and as many of North recliners d^cli" 

S- 

Of South Recli^yr^s "Declining Planes. ^ 

. The Dedinarion may be fuch, that the re- 
iog Plane^ (hall intened the ^Meridian be- 
en the Zenitb^ of the Place^ ^d the Pole of 
World. 

[. The Declination roay . be fuch^ that the 
b reclihing Plane, may fall upon the t^e* 
m juft upon the Polerpoint ; and fuch Recli* 
g Declining Planes^ are called Equinoftki 
:liners. 

IL The Declination may be fuch, that the 
b Decliner may fall between the Pole of the 
rld^ and the Horizon. 

rhdfe are the three Varieties of South recliners 
:lioing. 

n North Decliners reclinihg^ there ate tbsi^^ 
llr • Varieries. * 

I The DecUmtioti may btfucVi, ^21X^^5! 
ngPUiie^ may cut the M<ri<U*n^ >ft^^^ 



11. The Declination may be fuch^ that the 
J^tb, raining declining PI^qCj may crofs the 
Jkofidian in the' Point where the EquinoAial cat 
It— And fuch Planes are called Polar decliniog 
fanes^ becaufe the Poles of theni lie in the Axis 
6 the Worlds and the Subftile in fuch Planes^ 
Dili be always Perpendicular to the v^eriJiand 
tie Place^ 

UL The Declination may caufe the recliniif 
Bane to cut f he ^J^tferiJian, between the Equi- 
ff^Aial and the Horizon. 

V 

Examples of all thefe Varieties follow. 



I. Of South RecUners. 

The lirft Fsriefj. 
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CHAR XIL F«. 14^ 

To draw Hour*Iines, t^pon 4 South Reclimt 
• FUne Declimng Haft or Weft, which fiM 
between the Zenith and the Pole. 1 

Example. 

L£ T the Lat. of the Place be Nwtb^ %i Tp^^ 
The Decl. of the Plane be Eufi, 20 «P 
The reclination of the Plaqe be zp ^ 

L To 6nd the Mew-Ladtude^ . whecein ti# 
^SUgoe &mds as an ufcigVaDw^AsoK^^ 



The Canon for Calculation^ 

As the Radius 90 00 lo^i . 

Is CO the Co* fine of the old Dect 20 00 ^jyj- 
So is the Co-Tang, of the Reel. 20 00 10^4}$ 
To the Tangent of 68 49 I0j4ii 

rheZ.4r.0f theplaceSubtradedfi ;o 

There remains ^7 19 

IVhole Complement 72.4^, is theNnif-JLirifii^; 
IL The referring of this Plane to a new-Ui^ 
dtude^ doth alter the Diclin0tion tfUTo ; therefore 
I New-Declination muft be found. 

The Canon for Calculation^ 

• 

hs the Radius 9a 00 10^^006 

i CO the Co-fine of the Red. 20 00 9,9729^ 

iois the fine of the old-DecL 20 00 9jf^;4o^ 

Fo the fine of the new-DecL 18 45 i9jfP705 

Having found the New Latitude and Dediaa^ 
lon^ you may find the Subftiles diftance^cheStiltt 
lll^3 and the Tlanes difference of Longitude^ 
y the Chapter^ which are as foUoweth. ^ 

The height of t$e Pqle above the HptixH fi ;#^ 
rhe Planes old Declination^ 20 o» 

iie RecUnation 20 00 

^he Planes New Laettude 77 4r 

'be Planes New Declination 18 4; 

iie Subftiles diftance fromche Meridian, o; 49 
^he Stiles hei^t. 16 z^ 

'he Planes difference of Lon^VwAt^ >"> J^ 



Having fbund the Longitude and reft c 
' i hings necelTary, you may frame a Table o 
i ]les at the Pole, as was direi^ed in cbe Ch 
I ii upright decliners ; and from thence you 
Ind ^lio the Hour t^rcbis, and fet them 
ii A Table as you fee here foUoweth. 
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The Canon for Calculation is^ 
' ils the Radius. 90 00. looooo 

r^ Is to the fine of the Reclination. 20 00 9^40 
^"^"-So is Che Tang, of the old DecL 20 00 9^610 
■*'TrothcCi-ri«»j>fthcdif.oftheA/.&H. 82 f4 909^1 

Having found the Quantity^ the Mtriih 
i^makeswiah the Horizontal- line i the next thin 
^ is to find to what Coaft it muft run, and either J 
^ bove it or below it. 

^ ■ Now in all South Planes that doth recline an 

rf^ decline fo much that the Plane becomes lefs tha 

^^ an EquineSlial Plane, the Meridian doth defen 

fidow the Horizontal line at that end which li( 

cpntrary to the Coaft of the Declination. And i 

ail Jforri Planes Inclining and Declining, fomuc 

Sas CO make it lefs than an EquinoQial Plane, th 
MfriJian will afcend above the Horizontal line 2 
£^ that end which lies contrary to the Coaft of th 

*^ Planes Declination. 

Having (hewed you to what Coaft the Meridia 
^ muft run j we now come to the drawing of th 
^ Pial, Geometricaly. 

^ The Geometrically Projedion. 

Draw the line W C E, for the Horiz^ontal lin 

^ ' of the Plane, then in the point C, with 60. de| 

'• of Chords defcribe the Circle W M E, and froi 

W, CO M, fbecaufe che Plane "Declines Eafi) fi 

82. f 4, che diftance of the Meridian and Horiz^\ 

and draw the line C M, for the Hour-line < 

12. 

Then take Of. 4;. the SuVjliUs ^x^^^^^c-^^ 

Uc6rom M, to Q, and ^^6. i^^ ^w^SsR- ^" 



to P^and draw CO^ for the SiAftUe, and CP^ 
for the Stile. 

Lsfilj^Tzke 01. 17, oy. 44, 11.00,19.07, 
30. 40, and s^^Sii ^^^ ^^^ from O cowards £, 
like wife take 02. f 8j 07. ;8, ig. 3v»22. 16, 
38. 26, and 74. II, and fet from O, towards W, 
and from C, ^e Center draw lines to erei^ one 
of the Points, they will be belonging to the 
Plane. 

Ibiir u Jravf this Dial Ij the Line of Latitudes^ md 
Hour Scale i tie Reqmfites being Calculated. 

Having drawn your Horizontal, and (et off 
the diftance of the Meridian from the Horizon^ 
the Subftiles diftance from the Hour line of 12 ctf 
Meridian, and the Stiles height, draw a Line as 
B D, pafling thro, the Center C, and Perfendicih 
lor to the SubfiUe. 

Then out of your Scale of Latitudes, in plEig^ 
^^ take 16, 2 ;, and fet from C to 6, and D, then 
tike in your Compafles, the length of the whole 
Scale of 6 Hiciir j, and fet one foot in B, and ttun 

[ the other foot till it touch the Subfiile^ as at A, 

! and draw a line A B, and AD. 

The Inclination of Meridians in this Example, 
was found to be 19. 24, feek that on the fecond 
Scale of 90 deg. and juft againft it on the firft 
Scale you (hall find i hour 19 min. which (hews 
that the Sssbfiile fiands upon 19 min. paft i, on 
the Dial declining Wefi, and 41 min. paft 10 on 

^Ac 2?/^/ declining Eafi. 
Now repair to your Table ol ilii|les ^t^^^^V 

*/ i^e 04. 24. from your ScaU ol^c\\tv«wm 



A ^ 



id fet from A^ to XI3 and from B^ to V^thteii 
^ ;43 and fee from A3 to XII^ and from fi^ 
:hen cake ^4. 34^ and fee frbm A to i^ and 
\^ to VIL then take 49 34 and fet from A^ 
ind from B, to 
hen take 64. {4. 
from t/ij to ///. 
om B3 to \%. 
ike 79. ;4^and 
fi A^ to I V> and 
J, to X W/y, 
Irawn from the 
C, thro' every 
ihefe points fiiall 
Hour-lmes for 
Dial. 
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} fnd what time the Sun forfaketb the North 
^ng Plane t^ fhine upon tils Softtb recUning 
e. — Tie S,un being in Cancer. 

Radius 9000 lo^ooooo 

e Co'Tan. of the Suns Deel. 66 ;o 9,6886f 
e r^«rf .of the Stiles height. 1 f 4f 9,4^029 
Co -fine, of 82 S7 ?>o8894 

vhich Subt. Pl^es I^ong. 19 34 
will remain 63 2; 

converted into time, by allowing 15* deg* 
ry Hour, and a deg. to 4 min. gives 4^Hour$ 
. after Noon, whentYv^Suu^'^ccc^^V^^^^^^ 
'ecJining and redimu^xo^^^-o^^s^^ 
tndihineth upoutVvc l3on>>Vti5i^^s>wx^^ 



» ■ 



y 



the part oppofite thereto ? To find the tf me in the I i 
Morning^ when the Sun forfaketh the North In- 
clining Ifefi, to (bine upon the South decliniog 

Unto the Co- fine before found wk* ^hH 

■ 

Add the planes Longitude^ i9v14 

The Sum is, loi : 9« 

Which is 202. ; i, that be refolved into rinHf 
giveth 6 hours yo min. from Noon, that the S* 
leaveth the North Inclining Plane, to (bine on the 
South Recliner : Or if you take the Complement 
of 102. 31, to 180 deg. which is 77. 29, it gi^ 
eth f hours 10 min. the time from Noon. 



CHAP. XIII. 

HAving the Declination given, to know what 
Reclination will make it an Equlno^ial Diali 
Or having the Reclination given, to know what 
Deplination it requires to make it alfo an £f «f- 
no&ial declining T)ial. 

Whereby you may know at any time if yotf 
reclination and declination : or declination and 
reclination makes your Dial plane more, or le(S| 
(han an Etjumlfial declining Dial. 






/^ ^ 



Let the Declination given be 6^ deg. 40 min. 

the Radius 90 00 10,00000 

to the Co-Tiang. of the Lat. y i ;o 9,90060 
is the Co- fine of the Decli. 65* 40 9,61494 
> the Tang, of the RtcUnation 18 09 19,^1 yf4 

j^t the Rcclination given be as found 18 09,^ 
; the Radius 90 00 10 ,00000 

t»the3i^»^,.of the Latitude ft 30 ;ioi399:}9 
» is the Tang, of the Reclinat. 18 09 9iS^S(>'^ 
otheCo-fine of theDeclina. 6^ 40 19,61502 

CHAP. XIV. m^. 2;. 

• • . * 

low to draw the Hour-lines upon any Declin- 
ing Equwoiiial FUne. 

ft the ExaffifU he of a South Plane, ^Declining 
Eaft 6f deg. 40 tntn. ^w^ Reclining 18 deg. 9 
min. in the Latitude of London f i deg. ^0 win. 

'" N Declining Reclining 'EquinoQial Dials ^ be- 
^^ fore the Hour-lines can be drawn. Three 
hings muft be given, and twp Things found j 
le Things given are, 

1. The Latitude of the Place, yi 30 

2. The Declination of the PVsiTfe^ ^S ^^ 
J. TliQ Planes jHeclmation^ ^"^ 






^ Tie Things found arel 

f. The Diftance of (h^ tMeriJian and H$ri 
a. The Inclination of the AftfnWiiUVj. 

For the Diftance ojf the Ifmz^m and t^^^i 
iw. Thus, 

« 

As the Radius^ or iine of ^ deg« ^PfiOf^ 
|s to the fine of the Reclination^ 1 8 9 — 9,49 $ 
So is the 74(11^ « of the Declinat. 6^ 40 xo^;44 
To the Tangent of 34 deg. 34 min.— 19,838 

Whofe Complement ^^ deg« ;i6 min. is 
piftance of the Meridian and Subf);ile from 
HorizontalWnt. 

For the Inclination of the MtriJlanof theP! 
from the Meridian of the Plane, Thus, 

As the Radius, or fine of 90 deg. 10,000 
Is to the fine of the Latitude f i 30—9,893 
%o is the Tang, of the Declina, 65^ 40 10,344 

Trother<i»g\ %<) deg- yy min. — ^. — 10,237 

.» ■• 

.No\v jbecaufe ^9 deg. y y min. is almoft 4 he 
diftance from the Meridian, I conclude that 
Subftile ihall fall near 8 of the Clock, on the h 
fide of the Meridian : Becaufe the Plane dec 
■eth £tf/. 

The Requifites being found. Draw the Horn 
tal'Iine DA^ then with the l^Advas oC your I 

of Chords, defcribe the KtcVv k^>2ca^v^\xiww 



om A to B f f' deg. 26 min. the diftance of the 
[eridian or Subflile from the Horizon^ and draw 
D for the Subftile. Then perpendicular to the 
^^iUj^ draw the Lines F G and C £3 having 
mnd che Inclination of Meridians to be ; 9 deg. 
I min. find it on che /econi Scale^ andagainftic 
K che firft Scalt ypa ihall find ) Hours f 9 min^ 
Then having Recourfe (o the Table following^ 
xt off the Hours from K to H> according to the 
IhicAionsoiFthe 2 7th Chapter^ for the fardecli- 
lir^ taking the feveral Diftances iirich your Com- 



I 



■Tram K t$wMrds E. 

* 



Frtm K tnvaris C. 
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H. on the Plane. H. M. 
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Mks oat of either of the Polar Scales^ and |et« 
ng them off from K towards C and E^ as the 
"^able plainly ftieweth, drawing Lines parallel to 

Sfihfiile through thofe Points^ and thofe lines 
ill be che Hour- lines required for that Plane. 

le extent of the CompaiTesfrom the beginning 
tf the fame Polar Scale to the Hour of j, gives 
■le height of the Stile above the Subftilej which 
l^iay be a Plate of Irdn or fr a fs fetu^Yx^^^^ 
«ke Sul^/fJU HK } and fo tU D\Au ^tix^^^- 



S E C T. I. 

How to find what Time the Sun fdffeth from m 
fide 0/ m Equinoctial Plaiic to th tther. 

EVERY P/ii»f Reclining to theEquino<aiali 
concident, with fome Hour-Circle, or 
and therefore the Sun, in what parallel pa 
from one fide of that ^lane to the other, at tl 
fame Hour and Min. which you may fee by 
following Canon. 

As the fine of the Latitude yi ;o 9,89jf 

Is to the Radius 90 00 lo^ooooi 

So is the Co'Tan. ofthcVlan. decl.6f 40 9,6yf J4 

To the Tangent of ;o 00 9,76180 

Which ;o : 00 being converted into Time, p- 
veth 2 Hours from Midnight,when the Sun paffok 
from the Inclining to the Reclining Plane, 2jA 
reckoned from Noon^ when the Sun forfakethth 
reclining Tlane, and (hinech upon the IncliniflJ 
fjde again. And thus it continues till the 7{jr' 
tbern Amplitude or the Sun is equal to 6; : 40 ctM 
Declination of the Plane, from thenceforth i 
Amines no more upon the Inclining Part in tbo 
Morning, and when the Southern Amplitude oi 
cheiStfjiiis equal to 6^49, the Declination of tte 
Pfane^ then it forfaketh the inclining fide at E' 
vening alfo, and the reft of the Year it only In* 
Jig:htneth the reclining fide of the Plane. . 
A&/<, The ^Meridian iu a\\ \Jcvd^ V\aLues nifl 
^//^ and South. ^ ,, ^ 



CHAP. XV. Fig. 32. 

Hoip to draw Hour- lines mpm a South Reclining 
Dial^ Jeclininz Eaft «r Weft, .wbiob fajjitb be- 
tween the Pole and the Horizon. 

TH E third Variety in South decilning re^ 
dining DialS) is of thofe that pafs between 
the Pole of the World and the Horizon ; there- 
fore becaufe the Plane falleth between the North 
Pole and the Horizon^ therefore the North Pole is 
elevated above it j from whence you may con* 
elude that the Center of the Dialmuft be down- 
wards upon the Plane, and the Hour-lines run- 
ning upward to thQ 7{jrtb Pole, . . , * 

Ejc<iw;>/tf, Le^ the Latitude of the Place be yi 30 
The Declination of the Plane be • 3 3 00 

Th e Reclinaiion of the Plane be f 7 00 

I. To find the Latitude of the Place wherein 
this Plane ftftnds as an upright Decliner. 

As the Radius . 90 00 1 0^00000 

IstotheCo-fineof theoIdDec 30 00 9>937n 
So is the Co-Tan. of the Decli. f y 00 9^84^22 
To the Tangent of > ;i 14.19378275' 

The Difference between this Tangeftt arid the 
Latitude^ yi 30, is 20 J6, whofc Complement 
69 44, is the New Latitude. 

IL The referring Jjf ti^ls Plane to a New Lati- 
tude, doth alter the DecUnatioo % tVvw.^fcv^ V>^^^ 
Dcclinacion mutt be found* 

J 



As tB^ Radius^ 90 00 10^ 

Is CO the Co- fine of the reclina* 5^^ 00 9^ 
So 15 the fine of the dd DecL 30 00 9, 
Ta the fine of the new Decl. i6 40 193, 

Having found the new Latitude and ne 
dinttioa, you may find the SubftiUsdi&Sina 
the. Mttidiany the Stiti$ height, and the I 
difieijence. of Longitude^ as you vs^re dti 
for upright Decliners. — Only JNTp^e, Inftead 
iiog the Old Latitude and Declination, you 
life tbe new Latitude and Declination. 

The diflajice of ohe Meridian and Horizot 
lie found by theDiredions of the 12th Ch: 
Page 98. 
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The Gdometrical ProjeAionJ 

X. Draw the Horizontal-line A B^ then on G 
le Center^, with 60 deg. of Chords^ deferibethe 
ircle AEB^ then take 64:41, the diftance of the 
(triJian and Horiz/m^ and fet from B to C, be-- 
infe the Plane declines Eaflward^ and draw the. 
ioe G C^ for the AUridian or 12 a Clock ; then 
ke 06:0;^ the Subftiles diftance from the t^liU^ 
Uan and let from C to D^ on the Right-hand of 
e MeriJian, becaufe the Plane declines Eaft- 
ards, alfo take 19:2^, the Stiles height and feft 
>m D to E3 and draw G E, for the Subftile^ and 
£^ for the Stile« 

Then from tde lame Line of Chords y.ou de« 
ribcd your Circle AEB^ take 82:07, 46:17, 27* 
i^ 16:^2,09:463 04:10, and fet from the 5i^jfi7# 
^ for the Hours of $*, 6, 7, 8, 9, and 10 Ih cha 
M:enoon:Then take 00: f.;, 06:02, 12:01, 29 
r^ ;2:42, ^6:2;, and fet from D, theSubfUle^ 
^ xi^ and 12 at Noon, and i, 2, ;, 4, in the 
bernoon, and from C, the Center of your DiaP 
aw Lines thro' the feveral Points, you have the- 
JDur- lines defired. 

Laftly, Let the Stile make an Angle of 19:25^^ 
)ove thp Plane, and be (et perpendicular to the 
ibftiler-line G F, and raife the Plane to make* 
1 Angle of !;f deg< above the HorizAmy and de« 
ining EaSiy ;o deg. it will fhew the trueTime / 
F the Day:. Wherein note. That having made- 
lis one Dial (or any of the like) you have at once 
ladefour, changing butthePo{\uoTv^SL^^^\«^^ 
id altering tht number ot \Vv^^o>3Xs^ ^^ ^ 
w doth require. For ftift> x\\\% ^tSh^^wp^ 



the oppofice North declining ;.8 deg. fTefi^ anl 
Inclining to the Horizon, j f deg. alfo the ^out^ 
declining ^i?, ;o deg. and reclining yy deg. an(?/ 
to his oppofice North declining Ea/t 30 deg. and 
reclining s S ^^S* 

And note. In all South Recliner more than an 
EquinoSial the Meridian doth afcend above the 
Horiz^ontal-line, at the end which' lies the* fame' 
i^ay with the Planes Declination. 

And in all North Inclining Declining Planes 
more than the EejuimStUly the Meridian doth d^ 
fcend below the Horiz^ontal line, at that end which 
lies the fame way with the Planes Declination. 

Thofe South Planes are EtjuinoHial Declinen,' 
whofeReclination^ and Declination maketh them. 
fall into the Vole of the World, that is, the ?Im 
doth pafs thro' both Polar, and by that reafon the 
Stile doth make no Angle with the ?lane, bat 
doth lie parallel to it, and thofe Planes, are faU ' 
CO be lefs than Equinodial Planes that pa^ be- 
tween the Zenith and the Vole, and thofe more 
than EquinoQial Planes that pafs between the fib 
zndi tltic HoTiz»on. 

Note, That in the Operation (in South Planes) 
in finding the New Latitude, if that the Tangent 
that comes out be equal to the Latitude of the 
Place, th^t^e lane is [aid to be an EcfuinoSial^Um] 
but i£ mdb than the Latitude, it is lefs than an 
EquinaSial'Vlane, but if lefs than the Latitude^! 
then is it more than aa Ejuinoffial Tlane. ' 
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S E C T. I 



L^Atade €f the flace^ the Suns Dedinaiioni 
nth the Decljnatlm^ and recUnation given, $9 
td wbst time the Sun forfaketb the South re- 

If oppefiie ihettio. 

S the Radius 90 00 lo^ooooo 

1^ Is to the Tan. of the S, decl 2; 30 9^6 3830 
s the Tata, of the Stiles heig. 19 if 9',s'47^3f 
:heCo-fineof 9i 11 19^1 8 $^41 

'nto this Co- fine Sfi ii. add the Pldnn Loh- 
de 17 42^3 the whole Angle is 98 $';^-*9o 
is 6 hours, therefore 08. y;. refolved into 
giVeth no Hours, but ; f niih. before 6 ar 
ir, when the Sun in Cancer forfaketh the 
f redining, to Shine upon the Indfnfng fide 
:of, or again the Co-ftnS Si.tx. refolved in- 
ne giveth f Hours xf min. from Noon, that 
>un in the Morning, parteth with the North 
ning Piane, to.Shine on the South reclining 
f, oppofice thereto. Thus I have done with 
h reclining D/<f//. 

Of North Rediners. 

CH A^P. XVIv Fig. 2 J 

■ • . . . . ..I . .. 

uiraw Hour-Knes, nfM a^Jitorth.RefJinfng 
'clif/h/g Dial 60 deg. W'e(lwa»iv;'wi'J^-tWv«it 
J«£.fr»mth* Zenith towaratWt.«^vwaeoaiv. 

I * T» find the Neii/ L.'aww.^*' 



As the Tan. of the Planes reclinatioti 
C. tAritbmetlcat ' ' ■ o,J 

Is to the Radius ~ 90 00 10/ 

So h the Co -fine of the Planes crecl.6o.oo.93< 
To the Co-Tangent of — — 29 yo 19,2 

This Co-Tang, being compared with the Lat 
; I. 30^ there difference 21.40^ is the new La 
2. To find the New "Declination. 

m 

As the RaJitis — 90 00 io,< 

I^ CO the Sine of the Declination^ 60 00 9^5 
So is the Co- fine of the Reclina. 1 6 00 9^< 
To the fine of the New declina. ^6 40 19. < 

3* To find the diftance of the (L/^er. and a 

% 

As the Radius — • — 90 00 io,< 
Is to the Sine of the RecUnat. 16 00 9^, 
So is the Tangent of the old decL 60 00 10^: 
To the Co Tan. of the dilL ? ^ 
of the Meridian and Horizon^3 ^ ^^ ^^^^ 

The Latitude of the Place i— • 

The Reclination of the Plane 
The decl/ofthe Plane from the JN5wrA»^e/. 
The New Latitude -^ r^ — 

The New Declination in that Latitude^ 
The diftance of the Mer. and Horizon^ 
The diftance of the Subftile from the Mer. 
The Stiles height above the Plane, 
The Phttcs difference oiLoti^uvA^ 

Having fovaid thefeth\ns5,«'S«>>^^w 



ly, you may proceed to the making of a 
of E^mneilUl Distances, and fo calculate 
le Hour Diltances, as you were Taught in 
t Pecliners, and they will be as followeth. 

The Geomtrml Prpjeaion, 

V an Hori- 
tine almoft 

Middle of 
le, as AC, 
n ohufe a 
1 the Hori- 
ine for iCen- 
at C, and 
o deg. of 

make the 
\BG, from 
} Point of 
izontal-litu, 
:lp of aline 
:ds, fet A, 
l9, the di- 
Dfthe Me- 
ad HortZjOitf 
North part 
itrldian^ 01 
)perlyfrom 
ytft point of the HorizontaMiiw upwards 
le South part thereof, and draw the Line 
, for the iz a Clock Hour-linei from Et 
t 64:21, the dUlance btwta^ >i.\«. '^sisa- 
i the MiriiiM Ea/twaiii ^IQ^ v.* ?f* 

jpricfcedline CE.fosx\«S*iVfv\t,^« 
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the pbfrit E, in tlic Subftile, by hefp of a Lia 
6f Chord, fee off the True Hour diftances bo^ 
ways in the Circle cowards G, and D, as yon 
find them in your Table • ffnto every prick drai 
ftreight Lines from C, to the Centre, fo (hall yoa 
have all the hour- lines propef for this Dial. 

La/fly, from E, to F, fet off the height of tb( 
ftile 30:^9, and draw the Line C, P, r6prefentio{ 
the Ao9is, which being- ereded at right Jngles a 
ver tht'Subfiile C, £, and muft point upwards to 
ward the North Pole, fo is the Dial fit for Uft 
and mufl be placed according to the Dedlinsm 
and Reclination of the Dial. 

Note^ In Declining Reclining lefs than a'Pbbr 
the Aleridiaa afcends above the Ho/ i^onral Lite 
the fame way with the Coaft of Declination, m 
reprefents jz a Clock at Night ; and in the 5«rf 
Declining Inclining Dial lefs than a Polar, tb 
^ Meridian doth afcond below the tiorix/mtal Lb 
the feme way with the Dtclinatim. 

S E C T- L 

Hovf by ba'&ing tb^ Lat. of the Tlaee, tht Suo 
DicUnationj the Declination and Reclination | 
'VMy to find what Lint the Sun farttth from i 
South Inclinety to Shine upon fie North Red 
xer^ bppofite thereto. 

As the Radius 9d io,ooO( 

Is to the Tin. of the 5a»'s decl. 25 ;d 9,6;8: 

So is tfie Tan. of the Su\es\\t\%/ V^ S^ . ^^i 

To the Co-Sine of 1\\^ ^^A^' 



■ N i 



PjJiX of the Tlanes Long. 76: ip^ take 74; $z, 
here will rema^in i deg. 18 rnin. which conver- 
ed into Time, giveth only j min. before Noon, 
i^hcn the Sun forfaketh the Inclining fide of the 
Hancm 



. * 



GH A l>. 5^VU. Fig. 34, 

^iaw to iraw Hour Lines ufon tf Polar Dial, De- 
clining Eaft ijr Weft 60 dig.: apd Recfitfing 
32:11. 



\* 



BEfore I fliall (hew how Hour Lines are tol>e 
4efcribed on thjefe Dialr^^l fii^ (he^w, tiow 
laying ViDeclinatien givtn^ ^o-fiod a Reclina^ion 
hat will make it a "Polar Tteclining Dial:" Of ha- 
ring the RecUnation given, to 6nd what beclina- 
ion will do the like. 

Tkp Canoii (or Calc^latlonr 

VstheCo-Tan.ofcheLat.Co^n.Arit.f I ;o 0,09959 
F$ tOJChe Radius'—^ . — 90 00 10,00000 

)b is the Co. Sine of the PlanesPe.60 00 9,69897 

rp the Tan. of the RecUnation. 3^09 9,79 8 } 6 

Again, 

VstheK^^'Vii ■ ;. ■ ■■ •— - 90 op jo,OQooo . 

sto the Tip. of the 'Reclinacion.gz 09 9,798 ;d 

io is the CoTan.pf the jLacitudef i 30 9,90060 

)0 is the Co*(ine oif the De.requ. 6q oq s^!^^.^^"^ 

Jnthefe [on of TIanes voxiVviWft o^l '^'S^^t 

rr/ic »5W^ above tVve SHVJtUe.MA,^"^^^^^ 



(ii8) 

of the Meridian to find ; now forafmuch as the 
diftance of the Suhfiik from the Meridian is 90; 
00^ and by that reafon the Plane is an uprighi 
TUne where there is no Latitude, therefore thr 
diftance of the Equator^ from the Vgle bein,^ 90: 
oOyMo} therefore the New Declination will Jx 
equal to the height of the Stile^ which you may 
find by 'the following Canons. 

■ ■ 

As to the Radius. 90 00 0,00000 

l6td*the5we'of the PlamsDtcl. 60 00 9j937n 
So is the Co-fineof the Reclin. 32 09 9,92770 
TotheCo-fineoftheT/tf»w»ew;De.42 52 i9,86po 

Which Is' the 'Height of the Stile 'above A 
Svhfiile ; "SiKofoM may find the diftance of ihe, 
Meridian and Horizdn by this Canon. 

As the Co-Ta.ofthQPlanesDe.C.\i6o 00 0,2 j8^ ! 
Is to tht Radius 90 00 1O3OO000 

So is the Sine of the Planes Recli. ? 2 09 9,72602 
To the Co-Tangent of 47 20 9,964^8 

The Latitude of the P//?ce 7^ Jo 

The Declination of the P/^iire 60 CO 

The Reclination of the P/n^ir^ J2 09 

The tfew Latitude 00 00 

The N^m; Declsnatien in that i(^f, . 42 " fz 

The Di fiance of the Suhfiile from the Jliirr. 90 00 

The H^/gi6^ of the Stile above the T/^w^ 42 yi 

TAe /lA/w/ DiiFerence of the Longitude 90 00 

TheDifi. of the Meridian and HoTiz»on ^-f «t^ 

ffcnce you may fee the Plants "M^^^^?^ 



iity being 90 deg. the SuhfiiU muft be the 
ode Hour- line, and the Hour Angles on 
fide of the Hour of Six isequ^I, therefore 
It the adding of if deg. on either fide the 
r, and you haye a Table.of E^uinoSialt^i' 
;, and from thence you may calculate the 
Jour, as you where -taught in Ufrigh De^^ 
The T^blt foUpwetH. 

The Geometrical Prbjedion. 
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n, in a- 
t there- 
at the 
C^ with 

;. of Choi ds draw the Cirqle JH, G, £, F« 
it 47:20, the d^ance of the Meridiamnd 
n, from By the ff^efi End. of tlie Horiz^antal 
o Fy upwards, and draw the Line F, C^D, 
e Hour of .i2,>tben fet 90 deg. the Sub- 
iftance from the Meridian, from F, to G, 
raw C, ^, for the Sub^iU and Hour- line j 
fet pff .-from G, wcVv wa^ ^ V^ \>^ ^ :j 
f Chords upon tVkfc Oc^e; ^> ^ > ^ O 
i/iance, as you fvu^i tN»^ Njc^ "^"^ ^ 

1 \ 



^ 

i 



yix. for the Hour of y, and 7, lo dcg. 20 miii^ 
ifdr4^ and 83 21 deg. 27 niin. and fo of the reft' ^ 
(but paft 8 you need add no more J fo fhal} yo^ 
nave feints unto which ftreight lines being drawjgyi 
^om the Center^ are the true Hour- lines 00 the K 
Tlane. 

La^ly, From G^ either jvay fet off the height 
of the Stile 42 deg. ^2 mini from G, to £, aisd 
draw the line C, £, for the tAxis of the World, 
ivhich being ereded perpendicular over the Sn^; 
flile^ the ^itf / is finimed ; but obferve that your 
!Z)iV/ be fet to its true Declination and RecUnstiif 
ftopQV (o the fame. 

P Nate, The aJ^erUian in 9li 2y:^rfi Drc/Mf 
7^?<ir I^itf/i^ defccnd below the Hm%ontaltm^ 
at' that End which is contrary to the Coaft of tb 
Declination : And tht ^J^eridian in all SouthUlr 
fining "^oUr DtMls, doth defcend alfo from dii 
contrary Coaft of Declination^ and the (ix i 
Clock hour-line is always the Subflile in both. 



SECT. I 

Tie Latitude of the Place, tie Declination of tU 
JSun^ together with the Reclination and Decli- 
nation given to find what Time the Sun forfeieth 
the South Inclining fide,tofljine ufon the North 
Declining fide, off oftte thereto. 

As the Radius^ 90 00 lo^ooooo 

JsiotheTau^ of the Stmi Peel. 1l\ ip 9^6?8}0 

^ptAjs Co-fine, (^ \% ^i^^\ 



• / 



Out of the Tlanes Longitude 90 deg. takS 
66.12^ th^re will remain 23.48^ which coaverted 
into time^ giveth one hour ; ; min. before Noon, 
when the Sun leaveth (hining on the Inclining^ 
and (hineth upon the Reclining fide. 



^mmm 
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CHAP. XVIII. Fig. 3y. 

fbw to draw the Hour- Lines upon a North Dial 
Jecliniffg '60 Jtg. Weft, and reclining 5:4 deg* 

. ^hich cuttetb the Meridian between the Equine^* 
'Sial and the Horizon. 

THE making of this Dial differeth little from 
the former, therefore find the Requifites 
as you did in the former, that is firft the New 
Latitude and New Declination find thediftance of 
'the Meridian and Horizon, and the Subftiles di- 
stance from the Meridian, the Stiles height above 
the Plane, the Planes Longitude ,* and Hours di«* 
itances as you have been taught in the former 
j^hapters. 

I fhall not trouble you with Calculating the 
Requifites from this Plane; becaufe they may be 
found by thelaft Chapter but one, and therefore ' 
It is needlefs to fay any more about them^ but 
they are Calchtarbd, and are as folio weth. ' 

The Latitude of the Place HP 

The Declination of the Planes WeSl . — 60 do 
The Reclination of the Plane — -^ ^4^ qo 
The Plane's ijew Latitude •— -— ' ^^ "^ 

The Plaac's new DQQWmxxovi -^ tt. 'V'^^ 



^he diftanee of M eridiab and Horizon 
The Stifa. diftance from the Mer.123. 09. 
The Sdles Height 
The.Plane!s Longitude 118 i;^ or 

Having the Plane's difference of Lc 
you majTframe a Table of Equinoftial c 
end finfi the Hour di(lani:eS| and place ch 
Chss Table following. 

a 

-. .. The (j^^iw^/WProjci^ion. 
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en fet thie Hour diftahces from the SuhftUe both 
jys, as you find them in thtTable (as you have 
en taught in the foregoiiig Chapters) and thpa' 
e Points draw Ltnes3 and fet the Stile right o-r 
r the Snbffile, and then you have •finifhed^ur 
reral Diab. This for one, and his Oppofite . 
dining ^4 deg.* to tlie H^r/s;^^ and DecKning 
\fi 60 deg. and his oppofice South Inciioiqg ^^ 
g. and Declining 60 deg. JVeJty onlyyiur ning thte 
ials ujpfide down, and changing the Figures of 
t Hours fori^orenbon and Afternoon, as the 
ials will dheift you ; and fo may be done to all 
ials whatfoever, except the clirecit E^A or Wefi, 
X there can be bat two, for the back- fide of the 
ffi, is the Wifi. • 

Note^ The Meridian in all North Recliners 
Dre than at Polar ("as this is one) doth afcenfl 
low the Horizontal-line^ and from that En4 
fiich lies contrary to the Coaft of the Plane's 
scliration, and in the South Enciltning and De^ 
ning more than a Polar, the Meridian doth 
:end above the Horizontal line, contrary to the 
)aft of the 'Declination, and is only fervicea* 
I to draw the Dial 

Note alfo. In the North Redining Deciding 
ials3 if that Tangent (hat comes out in finding 
s new Latitude be equal to the Complement of 
s Latitude of the Place^ then is thUt a Polar 
me^ if the Complement of the Latitude excee4 
5 Tangent, then is the Plane lefs than a Polar, 
t if the Tangent found, doth exceed the Osi^- 
imentof th^ Latitude^ tVvew u ^t VNaso^ xsskjks 
n aTolar-Dial. 



SECT. I. 

paving the Latitude ef the Tlace, tie Sun'/ DecM\ 
patioMy with the Declination j and Reclinatien f [ 
the Plane^ given to find wbaf T^n^e the Sua /«^ 'i 
faketb the South Inclining fide to Pfineonth\ 
Noith ^}clining fide Qfpofitf. 

As the Radius, 90 00 ip^QOOOOb 

Is to the Tan.oi the Snn\ T>0cl 2 ; ;o 9,6;8;9 

Soisther^iy. of the Stiles heig. $'44; 19,1 f02f 

To this Co- fine of * S^ ^S ^%1^S^. 

■ 

]L7ntp the Angle C2:2jf, add the ^jane's Lenp 
tude 61:47^ from the Nortb^ or but of the bt 
gle 118:133 counted from tht Souths there ic- 
niains 66:083 which converted into Timeij givet|i ^ 
4 Hours^ 14 Min. before Npoh, when fb.e &f 
foriaketh the Inclining fide of the Plane^, id' 
ihineth'upon the Reclining fide thereof. 



«M 



CHAP. XXI. Ftg. 12, &: ij, 

DireSiions for making Ttvo Sorts <f SPOT- 
DIALS, verj . ufeful to (hew the' Hoof 
mfthm the Houfe. • 

A Defer iptian of the Spot-Dial . 

rinH E Spot' Dialy is of two forts j in the one a 
Jl bright Spot goes to tV\^VAti^s,\eivSc«. other 

tAo Liaes go to a black S^ot ixYv^fetxwitVX^ti 



ined, the latter cannot be unknown. Tlie? 
inner of drav^ing the Hour-lines, is the famtf 
IS flieWed on any other Dials, in the foregoing 
laprers j but confider, if there was an Axis or 
Je on this Dial, it would piafs through the Back- 
ard (which all fuch Dials muft have) and the 
ry Point Where the Axis doth go through, is the 
ice where a hole iti the one, and a fpot in the 
her is to be mAde, that at any time f the Sufi 
ining) will (hew you the Hour of the Day. 



S E C T. I. 

Por the making of theje trials. 

. Get the Joyrtef to make you a moulded wodd*- 
Frame, with miter- /oyots, like the frame of i 
K>king-Glafs, or fuch a Gilc Frame, as are made 
: Pidures; about 8 Inches long, ^ Inches broad, 
id an Inch and half thick, and nail upon one of' 
e longeft edges of the Frame a piece of thin 
)ard a little longer than the Frame, and but hi\( 
broad : This piece of Board is for the bottom, 
id be fare that your Frame ftands exadlv per- 
ndipularupon the bottom piece: Then for the" 
ck of your Frame, get a thin plate of Wood, 
:adly fit for it, and at the top of this Plate of 
ood make a hole about ; Inches long, and two 
iches broad, and upon that nail a piece of Tin, 
rather Copper- Plate. 

2. You muft get a piect olCtcy«T\Q^'jJv^^V^' 
ur Frame J and grinde 'ot\^ ?\^^ oWvKv''^^ 
id as Paper, thus ; La^ ^' out Gv^fe w^^^^ 



»€», or Woolen Cloth to keep it from breaking; 
ihen with a fmall piece of Glafs^ -and Calice-Satd 
grinde your Glafs^ but you mud have a great care 
not to grinde the other fide ; for in little time you 
may fo fmutch the Glafs by hecdlefs miftake of 
the Mc, as to make it ufelefs. 

3. Having found the Declination ofyontGUff 
Window^ againft which it is to ftand^ make a 
Dial exaAly the bignefsof your Glafs upon Paper^ 
to that Declination^ with Stile and Subfile draws 
upon the Paper^ as if you were to make it for 
the Wall without Doors, or outfide of the Wm- 
Jowl but the Figures of this Vafer Dial muftbe 
inverted, or made backward as in Fiii^ure i ; ,* and . 
if y.ou Write in Rojian Letters y for Nine you muft 
Write Eleven ; and therefore your bed way is to 
have a Copy before you, of Figures fo drawn. 

4. Now to find where the Spot will be j remem- 
ber that it will be always in the Suh/iile^^nd^bt 
diftant from the Siilcj as is the diftance between 
your Glafs and the Tin: Put therefore your Glafs 
already ground, into the Frame, and take the 
neareft diltance between your-Glafs and Tin j for 
this end make a fquare of Paper ; and applying 
one fide to the Glafs as it lies in the Frame, make 
a poinr. at the neareft diftance, and clip off the 
reft of the Paper at that point ; with that diftance 
come to your Dial on the Paper, and lay the long- 
eft edge of this fquare to the SuhfliU^ and carry it 
backward or forward upon the Subfile ^ till the 
marked point juft toucheth the Stile ; then hold- 
ing jtj draw a line from the SuhfiU to the StsU, 
nd mark chat point upcJn tVie PajeT-DUl^N^N^x^ 
is Line curtech che Subfiilt^ -uix.. 2L^xJa^«itt«x^ 



Square (which t call the Sat/Hie point) and 
V a round ^ about ic^ that you may know 

gain- 

. Having drawn your fafer-DUl the exad. 

ncfs of your Glafs, and found your Subftilc-' 

ir^ you muft draw the Hour-lines npon the 

jh fide of the Glafs, thus : Wet the Figured 

of your Tofer-Dial with Gum- Water, and, 

it on the fmooth fide of your Glafs ; and when 

I dry, fet one'Foot of your CompafTes upon 
Center of the DUl, and open the other to the 
dile-foint I with chat diftance defcribe a Anci^ 
ff, and from that Semmrtle draw all your 
ur-Iine with a Pen and Inkvby the fide of a 
ler upon the rough fide of the Glafs j your 
ures muft be drawn wrong as they appear 
)ugh the Glafs, vi'hich you will find to be righc 
m your Dial is in the Frame, and finifli'ci 

, Mark your Subftile- point upon your Gla^^ 
take off your Papet-Dial. 
'. Make faft your Glafs* in the Frame witd 

II Tajcks, the rongh fide next the Backboards 
. Make a little hole in the Tin, perpendicular 
r againft the Subftile- point, which you will 
1 by thePaper-fquare,' by which you may draw 
srpendicular line from the Subftile- point, and 

it upon the Top of the Frame, and fo draw 
own yoixv Back-board ; then take the diftance 
n the Subftile-fotnt to the outermoft Edge, or 
3 of the Frame, and fet it upon your line drawn 
your Back4f oar df from the Top downwards^ 
ich diftance will be ptcp^uC^cxX'^L^^ ^^^^ ^^^k^ 
yie point. 

And hfily^ With mUe-Uaa mA. ^^^V 



• 

d/Jgrouhd fogbcher^ Paint the; rpngh fide 
aUfs } then glue on your Back'hosrJ^ and 
Dial is finifhed. 

Now your DUl behi^ made^ Cbc it clofe tc 
Glafs-WindoWy and the Sun encring thro' ^hc 
hoie^ wiUcaft its R^y upon the opppfite 
lineii and fo give the time of the pay. 

I need not fay much of that Form'^ wf 
the Lines go to the 5/)^f^ for it is but the 
inverted^ as if you (hould turn this upfide c 
and cbraw the Lines towards Winddw or . 
upoii.a clear Tranffartnt Glafsy and on the 
toward the Hoafe^. inftead of the Plate of 
and the Tin, you rtiufl have a ^Ufs ground^ 
one black Sfot at the bottom^ where the ti 
in the Tin, unto which Spot every Line will 
fucceflively^ according to the time of the Day 
the Figures mud be made upon the clear d 
Top ; and there muft be a great fquare Q 
of GUfs in the Window behind it^ for the 
will mak« a very unhand fome Confufion. 



SECT. IL ^ 

Hoiif td d;dM> Hour-lines npoH the Window- b 
Walls, and Floor of a Room, th Sun fi 
tbrettgb a fmaS Hole Atade in any Pane or Qi 
ofGldfs in the Window. 

Flrft, if in the Glafs-JVindov^ of 4riy Room 
Pane or ^avrj ot GUfi >aQt 4^\fa^^d^ a 
ff£f/e made about half a quatt^t o^ ^vvXwdcv i:i 
7 the middle thereof, tW ^^v^^ ^tix^^^xp 



tnJov^, will through that hole caft a bright $p(>t 
Light into the Room^ which as the San in his 
otion paffeth by th|^ lVinJooi^,-thQ Sfot of light 
ill be alfo removed from place to place^ fome- 
lies upon the Window hoatd^ fometimes Upon 
B ^an^bi, (ometimes upon the SiJei and fdrtie- 
nes upon the Floor of the Room : If fuch a Hole 
Duld be fuppofed to be the NoJi^s or ^oint of 
e Top of the perpendicular Stile of any 2)iii/, I 
y from it the Hour-lines of a Sun-T>iul^ or of 
^eral Di^/i (for every fide or part of the Room 
a different ^lane) may be made about the Room 

I. Horii:iontaUj you apply an Horizontal-Dial 

the Hole iti the Glafs-Windoii^yZtiA^jittn^ a 
xcad Horizontally alfo from that Hole^ over 
cry Hour-line (or half and quarter Hour-line) 

it touch the Sidesy Doors ^ Wifsdowsy JafHhs, or 
r ObjeSsov Impediments (ftanding in the vi^ay) 
xxtxYiQ Room I Then^ 

2<s The ^Tifelve a Clock Hour-line^ being both 
I Hour-line^ and an Azimuth alfo j you may (by 
perpendicular Thready or Threads^) transfer the ' 
me to the deling or Floor of your Room^ or to 
hich of them will bell ferve your Turn, and 
►metimes there may be occafion for b6th i Theit, 

3. In this Meridian line find any Pointy from 
hich a Line or Thread extended to the Hole in 
le IVindoiVy may reprefent either the Dired (or 
everted) Axis of the World^ and unto that Voirtf 
c Voints i all the Hour-lines which you draw in 
lat Room will have refpe& uuio, (at\i^vci'^^ 
one Plane with) this Axi% \ au^ Ocv«^^^^^^ . 
4- Ifyoa fix ar Thread in on^ o\ \>o^^^^ ^ 




ft, (or ?4fci rather) and Icxtenfl that fti 
Ibythefi^eof another Sfru/g^ extended from 
H^ over any Hour-Iii^f pr Voinf, found on 
fide of the Rpm (9s jpe^^^) ^ that moveable 5r 

being gently papved by thff fid? of the Hfitiz^ 
Strif^y C^U ' Wflf p out (upofi all O^jV^i tba 
m^ets wkhal) th? HQUt'lit^-^ which the exton 
H<tri%mal Sff^ doth repf efeat. 



Concave Dialling 
CHAP. XXII. 

How t$ draw Ucur-Vmu m the ^In/uU rf £m 
CqncavM Hemiffbens. 

THefe Regular Concave Htmifphires are 
moft natural VUne$^ upon which B 
lines may be defcribed^ for they do naturally 
prefent tht^Sfkere } and the manner haw theB 
Knes and Fumitme may. be defcribed^ into ii 
Dials, Aall be the Work of this and the fl 
Chapter 



IFf^ 



S E C T. I Fig. 

To make a Honz,ontal Concave Diah 
TT Aving a Concave Hemifpbere prepared J 

j£ JL 5- N. E. W. divide tVv^ lAmb into 4 Q 
frapts^ noted as the format l.^ut.t%\ t^tv^^ 
lo^drant$ divided into 90 eies.ov^xx^^wi^ 



kaiTes to th^ Quadrant3 and fetting one Foot upon 
i. or W. with the other, draw the Mmdhh or 
2 a Clock Hour-line SZN take out of the Qua- 
rant^ the Latitude ^ i deg. 30 min. and fet thofe 
Qgree$ upon the MmdUn from S> towardes Z to 
>, which P, feali be the VoU of the World ,• then 
dacjng your Comp^ffes upon P, (they teing 
pened to a Quadrant) draw the EqulnoSHal Cirele 
'yEWj Which dividjs into 11 equal Parts j your 
!lomp^ifes being opened as before to a Quadrant^ 
Qd one Foot being placed in thofe Marks, made 
n tb& EfimnoSiaiy with the Other Foot defcribe 
Axd^%^ which ibaU be the Hour-Ikies irequired ; 
h9 StUe muft be ereAed in P^ with an Angle of 
I de^ ;o min. the Latitude, oi the Place ; and 
qual 10 th$ length of 60 deg» of the Quadranr^ 
16 Top muft hang over the Center of the Hemi-^ 
ibere Z^ and be parallel with the Limbj, or A^St 
StiU in the Point Z, of the fame length with 
iQ former, which ihali (hew the hour with th9 
op only. / 



i^ 



SECT. IL 

hnv to male a DlrtB South «r Uerth Ctneavi ' 

'Dial. 

rHiS Dial is made altogether like the former^ 
only tni^ead of fetting off the Zitf/iVn^/Ztf from 
to P, you muft only fet off the Complement 
F the Latitude 38 deg. ;o min. and the Hour- 
nc% only from 6 to 6, are defcribcd ttv^it,^tv''^x!'&R^ 



reft of the Hour-lines, *e referved for a Dire 
Dial beholding che North. 



SEC T. III. Ftg. 1 

How to make a Direlf Eaff or Wefi Concave Dii 

LET the Hemiffhereht ZSNG, the Lm 
being 'divided into four Quadrants, and oi 
df them into 90 deg. from N, upwards, and fro 
S, downwards, fet the Latitude to P, then opt 
your Compaffes to a Quadrant, one foot being ( 
in P, with the other draw the Circle QEh^ whi< 
Circle divide into 12 equal Parts, your Compafl 
being opened to a Quadrant, one foot placed i 
eaclji of thtfe marks, with the other draw Circli 
which iball be the Hour-lines required,, as i 
Figure I j^ Tht St iUtmy be a W^ifrelaid fromPl 
P, or a tnre ereded in the Center E, equal \ 
the Semidiameter of the Quadrant > for better Ii 
firudion fee the Figure, which is an Eafi Dial 
In the faifie manner is an Equinoctial Dial itiad 
only all the hours from 6 in the Morning till 6 : 
Nighty muft be drawn, as the reft above tho 
proper for the Eaft or We^ Dials are, and as it 
pricked hours 917 and 6, in the Figure. 

Alfo the Hour-line of 6, W2s/ the Line P 6 1 
muft be P 12 P, and the reft numbered as in tl 
Figure is expreffed, and numbered with Ariti 
w^r/c/i/ Figures. ' * • 

• 



^5 / 



SECT. iV. Bg. i6. 

f to make a South or Norti "Declining Concave 

Dial. 

^OUR Concave being prepared, quartered 
and . marked with the Letters ZNEW, 
r CompaiTes being opened to a Quadrant, 
one foot in Z or N, draw the Horiz,ontal 
:le ESW, take the Declination, and prick it 
rn in the Horizontal Circle from.W to H, one 
: of ypurCompaffes remaining in H,and be- 
openpd to a Quadrant, defcribe the Meridian^ 
our of 12, in which from Z,fet off the Com- 
ment of the Lafitudcy or from it"s interfedioa 
I the Hori;f pntal Circle, fet ofFth« Latitude 
^ one foot of your Conapaffes being in P, and 

iedtoaQ;iadrant,drawtheEquino(5lialQyEA 
where it is interfered by the hour of 12, be- 
to divide it into 12 equal Parts, one foot of 
r Compaffes being placed in each of thefe 
is^ and being opened to a Quadraiit, d^aw 
r which (hall be the Hour- Lines required. For 
itile, that muft be erefted in P, and the top of 
uft pafs through the Center, of the Limb of 
Concave y^nd be equal to the length of 60 deg. 
e Quadrant, or you may ered the Stile, \a 
>oint S, the length equal to the former ,• which 
(hew the hour of the day. w\x.Vv x>w^ ^^vi \ss^ 

te. Thl^ Figjare DecWms We(fc \ ^^\<^'^, 



(M4) 

bad declined Eafi^ the Declina^on miffl 
been fee from E. . 



SECT. V. 

How to make a Volar Concave- Dial. 

AP&kr Coftca^e-bUl^ is nothing but at 
r>onttih Phi, in the Latitude of 90 de 
of all others is moift eafie to be made^ far 
divide the Limb of the Concave Hemifpbtr 
24 equal Parts, and from the Center of thi 
cave, (by help of a thin Ruler that will bend 
flrei^ht Lines to each of them, tbofe (hall 
JiOur-Snes required. 

For the Stile, it muft be a ftreight Wire e 
Perpendicaiar inthe Center of titie Concave, 
ih^do^ will at all Times (the Sun Ihinin^ 
the hour of the thy, and the hours of thefe 
muft be numbred from 12 to iz. 



Of The FuRKiTURE h Conca\ 

P I A L S. 



S I 



CHAP. XXllI. 

p ECT. L tiow to draw tie TaralleU 
Suns Detlinationt in the foregoing C 
Dials. 

^HE Equator being dta\wt\,^t ^?lOt^^ ^ 



iJian of the Concave or Subfii^r, both upwards 
ind downwards J then place orte footof yourCom- 
paiTes in the Pole^ and extend the other co thofe 
(Tou marked from th* Efuatof, draw Circles, 
ivhich (hall be the Parallels of the Suns Declina- 
:ion required j As for Epfample, the df awihg of 
:he two Troplcki, which declines r^ cfeg. Jo mitt, 
rom the E^HdUf i lake z% deg. ^t) rt^In. arid prick 
i: doWfl \h the MirUiai both wiyS.aifen f)IaCe dde 
Foot of your Comp^es in the Ptrfe, add with thfe 
(>thei' extended to i ; dfcg. jo min. dfcfcribe ibitvib 

rr&fkis} as in JF?^«rr^ 14. appears. 

i/pu^ to ^aw the t/^t^if^uths or Vertical Circles. 

Divide the Horizon into 180 deg. beginning 
where it's Iriterftded by the Meridian; if 
i'ou would draw every lotb Jz,imutb^ then yon 
ifiay ortly divide it into 1 8 ecjusii Paf cs^ beginning 
It the ftrfife Pheei bfit if yoii W6\itd only draw 
:yery 15* ^i^iwuri^^ then divide the Horiwn into 
1 equal Parts, be'gidhihg as before at the Aleri- 
liafi,\{ you would draw the Points 6f the CoflJ- 
)dfs, divide the Horizon into 16 t^iafts, then open 
^our Compalfes to a Quadrant, pMCt one Foot m 
iny of thofe 't>i'viJionsy and where the other Foot 
ncerfeds th*e Horiz,ontal Line, (hall be the Center 
or drawing that AzJmutt. 



* r. 



SECT. III. 

How to if aw Planet cry or Uni^ual Houi^. 

FOR the drawing of. the Pl^netorj Hours j 
ving gr& defcribed the Hmz^Qn^ Epua 
and the two Tropcks, divide tfiat part of 
Tropick whidh is ;intercept.ed betwixt its interf 
Ion with th^ Horizontal-Circle^into 12 equal p 
|>eginnitiiga(; iz; tho Equator being before divi 
into 12 equal part^ by the Hour-Iines^ ^P^^J 
CompaiTes to a Qaadranr^ one foot being p(a 
in one of thofe Divifions^ move the other foot 
til you find the Center^ which will draw h 
thofe Points into one Circle j and draw Cin 
which (hall be the unequal Hoijrs required. 



SEC T. ly. 

fioii/ to draw fiours from Sun Rife, to Sun Set^ i 
led the Italian and ^ftbylonifl^ Hours. 

Pl-ace one fpot of your Qotnpaffes in the P 
and extend, the other to the Iqcerfedion 
the Horizon and Meridian^ and defc ibe the 
rallel of the Lautude^ which fliall be divided! 
24 equal parts by the Hour-circles, place one f 
of your CompaiTes in each of thofe Divifions( 
Compaffes being opened to a Quadrant) the pt 
foot, being placed within the Circle of Latiti 
0fld in the Hourr circle, w hich paffcth through 



pints where the Cotnpaifes is fet in the Circle ; 
laking that the Cepter,defcribeCircles from one 
'ropick to another, which (hall be the Hour-lines 
:om Sun rife to Sun fef j (ind (hall pa(s by thfi 
nccrfejftionof the Hoijr- lines i^^d the ^^quator. 

♦ S E C T. V. 

H01V to draw the Almicanters. 

r 

r TAving found ihzV^intsof Zenith ^nA Nadir^ 
LjL the diftance of thefe Points to the Horiz^inr 
%l line into 90 deg. one Foot being placed on 
me of thefe Joints, the other extend to thofe 
>egrees. Circles drawn from ontTr$pick to ano- 
ther, (hall give Jlmcanterf or Circles of AhituJe. 

Convex Dialljnq. 
chap. xxiv. 

lotv to make 4 DUlj ufon the Corruex Super-^ 
ficies of A Globe which jbaU jhew the Houfy 
by the Shadom^ which feparateth the Enlight. 
ned Hemifphere fro:n the Opacus, 

rH E Performance of this is very eafy, for 
(the Globe being truly Sf ^tTlcal^ '-^ '^^ 
\eii/incS-ial Circle^ the tWoTrofickj, ^w^^^^v^^ 
^lar.Circles which will be ncctfftaix^ ^^t o\^-2fcc^ 

lyto be defcribeij thereon>^vvd ^^^^ ^o^'^^'' 



C m8 ) 

Circle (or middle of your Globe which i 
be divided ihco 24. equal Part$^ and mai 
^j *j 35 <^^- to 12, ^ud theft beginni 
with I, 2, J, &c. to II. Then if yo 
one of the Poles fo many degrees above 
ZMt.'^lincy as the Pole of tht JVorli is 
above your Horizon, and place one of 
Points^ that is marked with 6^ to behol< 
ridian of the Place^ then will the two 
Clock Hou; points behold one the Eaft 
other the l/P^efi part of the Horizon ; and 
Sm> at all Times fbining upon theG/^^e. 
lighten one Hemiiphere^ and the othe 
ihadowed^ and where the Line of Shado 
amongft the Hour- points upon the Ecjul 
fi\\\ fi^w the Hour of the Day^ in twi 
nnz». one on the Eafiy and another on 
lide ojf the (Qtbbe. 

Nofei^ V yow, open your Cpropali 
Quarter of the diftance^ rpund the £< 
firck of yppr Globe, and place one Fo( 
Marks made in tlte EquindSfal^ with t! 
you may dtefcribe the Hcur- lims, from 

{ick to the other^ or if you will from ( 
^pth9 other. 
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BLE containhg the Latitude, i^f mqft 
he Eminent Cities and Towns in Eng- 
I, Scotland and Ireland. 



in England 
fVales. 
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Pla,ceS in S<r<>///m^/||j 
and Ireland. J 



B^cheRer 

Peterhdropgh 

Chichefter 

Hertford 

Newark, . 

Stafford 

Sljrewsbury 

Lanc(^er 

fVinchefier 

Leicejicr 

Pembroek? 
fVorcefier, 

In Scotland. 
EDSNtV^G 
Glafgqxp 
St, y?/M*i 
5^. Andrews 
Sterling 
Berwkli, 
Aberdene* 

In Ireland^ 
•DVhLiN 

Kjf^lf^lc 

Cork, 

tVexford 
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Refj-.J£X Dialling. 

CHAP. XXV. 

REfledion is to be made by a piepe of Iwi- 
ingdafs, which is fo much the better, by 
how much it is thinner ; for the Thicknefs of it 
caufeth a double Ray of I^ight to be refleded, 
and requires a greater Elevation of the Sim) I 
Beaffif than a thin one doth : It mud be about . 
feven Times the Thicknefs in breadth ; and b> ' 
CPLixkGlafs rcfleds from upper and ner^rer Sufetf 
fetes, and fo makes two Spots, colour tfae lower 
Stfferjiciis thereof with Ojl Colour ^ and it w^ 
make but one Spot. ,3 

H(nv to make a, Dial upon the Cieling of $ 
Rooniy th^t is parallel to a piece of Giaf^ 
fUctd exfi^ly Horizontal. , 

FIRST, determine the moft convenient Tomt 
in the Window where to place the RefleS- 
ing Glafs, as near the Cieling as you can conve- 
niently, provided it be not fo near as that the 
Cornifh of the Window will fhadow the GUfs 
when the Sun is high in .Summer, fuppoTe with- 
in 10 pr a II Inches of the Cidhg ; then find a 
Point upon the Cieliog diredly over your Glafs^ 
thas: Hold a Line and Plummet to the Citling 
foA over it, and the P\ac^ >nV\«i^^ xJcv^^VotJCvsa 
Pochcch the Cieling \i tV>^Po>u^>xX\fcTv\\v\isKi^ 



is Point draw a TerptndicuUr to yhvit UHiii^ 
)v: Now if your Window be exadly South, 
is Perpendicular upon the Cieling will be a 
Meridian' line } but if your Window declines 
5 true tMeridian line will make an Angle 
th -this Perpendicular, equal to the quantity of 
Decltnacion. Therefore having found the 
idinacion of your Window,* take 60 deg. of 
lords, and fetting one Foot in the Point on the 
eling, with the other defcribe a Circle^ and ■ 
thereon (from the Perpendicular) the De- 
flation of your Window, toward your Right- 
ad if ^^-?^ but toward your Left-hand if Eafi } 
»n draw a Line from the point on w{iich you 
fcribe your Circle,' which Line fhall be your 

fridi aniline. . . 

£• Draw an HortMntal Dial upon the back of 
ae Table, or fome Plaifter- wall, or Floor. 
)• Take the diftmce between the Glafs and 
Cieling wich your Compaffes; then come ta 
iir 1>ial on the TVaBy and lay one fide of your 
lare to the aJ^eridianUm, and the other 
ifing the Stile j then move the Square upon. 
Meridian- line ^ till the Extent of the Com- 
fes does exadly touch both Stfle and t^eri* 
't'line^ and that point of the Stile which 
s touch the Square, may be called the Glafs- 
tty from which ered a PerpendiculVi and 
ere it cuts the Meridian-line make a Point, 
ich will be the EtjuinoSial Pointy from which 
) ereft a Perpendicular, which will be a 
igenc • then at Tome diftatvcfe ^tvMi^vv^^^^ 
chc Efuwoffial Point ^ou^U^vao^ q.^vc^^^^ 



cnt. creA another Tangent , thefe two Tait^n 
will cut the Hour-Unes in the Points, whi 
may be called the HoHt-Toints. 

4. Take the Pittance between the Glafs-V^ 
and K^umoSHalTgint^ and extend it frofti i 
Glafii to the t^eriiiAn^lim on the Ckling, t 
where it touchech^ that is the E^umoSial-To 
upon (he Ciflingk 

y. Se^ off CO. refpondent Tangent- lines up 
the CiAlingi and snaking like fliwr-Pai»/i, throi^ 
thofc Points draw the HotirUms. 

& This Dial is nothing but an ForizM 
DUl inverted, the Center beitog in the Air, c 
cept you make a ltorthT>kl^ f which i^feldo 
done) then it will be upon, the OV/iflg^, whi 
you may hnd by its diflance from the Sfmp^ 
7aj«f J then upon ihat Center defcribe a Cire 
and likewife out of that Center ^v6Sk a Perpe 
dicular to the M^ridian-Unt y for the Howl 
of 6 ; and you have no more to do but to I 
off from the Hmr-Une of ity all the other U« 
according to their Spaces^ in an HorisofU 
Dial. 

La^ljy L'2t your Dial on the Wall, remaio 
take Diftance^ for ufes at any other Tiine. 



tjl 



Cylindrical DiALiiNG, 

» 

EITHER. 

/ 

t 

oncave ov Convex. 

C IH A P- XXVI. 

thofe that fajl in d Right' Sfhere^ viz. fucb 
s he Paratel to the Ayi\s of the World, ini 
b^ir Baf^S Pardllel to the Ec[uinociid* 

IOUR-lines may be drawn upon thofe Qr- 
linJersy with great Eafe and Exadnefs, al- 
ugh in them there may be various Pofuions 
:he ^xis. 

>ff. I, If the tAxU fall in the very Center 
:he Bafe of th^ Cylinder, then divide the Cir- 
iference of rhe.Bafe of the Cylinder^ in x^r 
al Parts, aad draw Lines from the Center x& 
h of thofe Pcants, Which will be the Hour-^ 
sfor the Bafe of the Cylinder: Aod where? 
fe Lines cut the Circumference Lin^s, dr awrv 
n them down the Cylinder's fide, they fliall? 
:he true Hour- lines, which will be Parallel 
1 to one another. 

tci. 11. If the Point of the c/^x/V, fall not 
in the Center of the Bafe, of the Cylinder^ 
>' that Point where the tAxis falls, and the 
iter of the Cylinder draw a Line, and with a 
of Co'mpaffes tak^ the ue'^^t^^ ^>5^.^x^^^\\sotv 



the jixh foini and defcribe a CirclejS^hicH dividd 
into 24 equal Parcs^ (beginning ac th^ Diametef 
firft drawn) Lines drawn from the tyixisVom^ 
through every one of them, and extend to the, 
Side pr Circumference of the Bafe of the Cjr- 
litider, (hall be Hour- lines, again Lines drawn 
from them down the fide of the Cylinder fiiall 
be Hour-lines alfo. 

Se£f. III. If the Point of the e^xi/ fall in any 
Part of the Teriferie of the Cylinder's Bate. 
Then divide the Circumference of the Cylinder's 
Bafe, into ii equal Parts, beginning at the ^xii 
Toint i Lines drawn from thence to the feveral 
Points, in the Periferie of the Circle, and alfo 
down the Cylinder's fide, they iliall be the HoSr 
Lines. 

Sea. IV. If the ey^xis "Point fall without tht 
Bafe of the Cylinder^ Then the diftance becweefc 
that Point, and the neareft Part of thti Veriferiif 
of the Cylinders Bafe, being made Radius, and 
a Circle be thereon defcribed^ and divided into 
12 equal Parts; then Lines dfawn fr9m thcA*it 
Tointj through thofe Dividons (hall each of them 
cut the Pereferie of the Cylinder's Bafe, in two 
Points, from which Lines drawn from one to ano- 
ther (each to this correfpondent^ they (hall be 
the Hour-lines, and from them Point- lines down 
the Cylinder's fide^ muft parallel Lines be drawu. 
Alfo, 
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of the Farnlcure mtb wihh • . { 

Sun -Dials i 

fay ^e BKAiii'iFtEDi 

t 

'-•••■ t t 

And . ■ "^ r 

• I 

. ■ • . . . 1 

• defcribe fucb Furniture upoi idl Serii tf . i 

:bt, Dirt9 and Declining Dials, Gtentti 1. 1 

CHAP, xxvii. i 

■■.' • 

circles of the Sphere, ai ari Jefcrihei l".\ 
^un- Dials. 



I. 
f 



Iny Aftr6nomicalConclafion^,maybeper- [ 
formed by defcribing of the Circks of I f 
ere upon Sun^Dials: Of which 1 KSvo j: - 
ioice of thefe following. 
le Parallel^ of the Si^ns, (hewing in what 
:he ZoMack the Sun is^ at all times of tho 



ie Diurnal Arches, fliewirig the length of f ■ 
throughout the Year. ' I 

e Hours from the Sun's Riling or Setting,' 
:ways called the Bahjloniffi and ttalim$, 

i5 Jewifls Unequal, ot ^UiMtUt] >Asi\ctv 




t. Th^^tcimuths, fliewing in what qua 
the Worlfl/or iitit>»i xWhft^Pdint of flie ( 
the Sun$ on at all times of the Day« 

r- 

*-» ■• ■*" ■**".■ ' t t 4 1.- 

; O-H A P. xxvia 

How to Jiferih the Eqpino&h], the two Tn 
and other Parallels of Declination^ up 
Sun^DiaU 






'V^E t wo ji'opicisy^ betrig 'the Bonnda 
X tlie Suns Courfe (for he never e 
^hofe-Limits,) therefore it is heft, firfi tc 
how they may 1^ defcribed for betweer 
all other Ci>t/« - (dther Gttkt or. Small 
Vbe Proieded, and the manner of defcribin. 
il^ii^fbv^Sl Pianes various. 

Sect. !• 

0»'r8« <fi«i?'Eaft, or Weft, md Efui 

. Dhils. 

*1r'^*r*ah -Examflehe of direa-'Effy? D 
*^jLj l^e Ldtftude o{ fitleg. ^omin. 

Ho\y to defcribe the Hour- Lines upoi 

Pfafies, is'ttswed in the^4tifr and jtb Cha| 

this Book. Therefore ftich a Dial being 

• as in''J%*f* -2 f, • thtodgh" the Foot of t 

^'penihiaar-smtf"ia'iLt E; xlraw a Line ME 

rallel to the jHorixAn. j iot xfee Hoifia,w\al 

/Ae PerfendieuUr Stilf, asv^ «^S» ^Jos< 



4^oint where the Equinoftial Circle croffeth tltd 
Hour-Line of Six. Your Dial, with the fetjui- 
noiSial L}ne hereof^ HES, . being drawn, we 

;jConie to defcribe the Tropicks. 

!• Upon a piece of fine Card-paft-board, draw 
the Line O R, a^ in Figure 26, reprefenting the 
EquinodialLine in your Dial j» and ("becaufe the 

-^Trapickf are ^j deg. 30 rain, dift^nt from the 

iJEquinoAial) with 60 deg, of your Line of 
Chords, upon the Point Q^ defcribe an Arch o£ 
a C/>tf/^i * and fct Bpon it 25 deg. 90 mim froni 
R to S, and draw the Line O S, reprefenting the 
two Tr&piiks } and the Angle S O R, y oii may 

Oall a Triton. 

2. Out of your Dial take the length of the 
terpenJicular Stile E G, and fee it upon youc 
[TrigQn from O to P, and draw the Line P 6 Per- 
fenJkuiat to O R. Alfo, 



Tak^ the di- (T\ ^i^h the Equi' i ? . ^^^ ( ^ 7 
fiance fromGf\ Z / noEHdl^ and \r / drav\r 8 
^tethelmterfe*^ ^^feU it up$nthe^.t > the w 9 
9i9nofthe ) loCTngoti^ from )t {.Lints J t 10 
iiour Line </* KiijO, t$ Vv) \jo ii 




Thus having prepared the trtgon, out of ic 
take the diftance P 6, and fet ic upon the 6 a 
Clock Hour line, from E to c : Alfo take the di- 
ftance 57, and fet it upon your Dial from V to 
A, and from VII to d: Alfo take r ^ 8^, and fet ic 
upon your Dial from IV to a, and from VIII to 
e i Ltkewife take the diftance i 9, and fee it on 
yottt Dial from IX to/: Alfo, take 1 10, and 



\ 



. fQt k on your Dial from Xtog; Laftly, 

I -VII, and fet it on your Dial from XI to A. 

J Thefe Points a^ i\ sj^Jle^ f^ r, by are 
Feints through which the Trapick of Cancer : 
be defcribed ; therefore if tnrough them a 
be drawn with^an even h^nd making no An 
chat fhall be Trofick of Cancer. 

\ The Trofick of Capricorn may be defci 

in the fame manner, for if from your frigofi 
tfake 

i Cr 8) And fee fVIII 

The diftance<' K^^ ^P^" . <^^ 
me dutances^ lofyour^/W )X 



I 



I 



V II 



from CXI 



Thofe fliall be tfie "Poims through whici 
Trofick of Capricorn muft be defcribed ^ tl 
fore if through k, /, iw, n^ a Line be drawn 
an even HanJ^ it (ball be the Trofick of C 
corni And, 

Caprictrfff ^ . ( ^^^"^* " ") ^^ ^bi 

I jfriesf / which \ March f i o / of the U 

Libra, br Vis about ^ 5f^f . • j i > the S>;/« 

Cancer^ C jjune* ii(pafsaIo 

ijf in C J V. J thofc re 

fiive Li 

And according to this Method, may any c 

intermediate Parallels of D^tf//»^rio« be infej 

es for Example ; Suppofe I would infert the 

/allelsof the 5tf»'s entrance into the 12 S 

-#//•/>/ and Z/^r^ are infeu^Oi ^Xt^-aii^ ^ ^ICo C 

^nd Capricorn i forth^ xtft, ^^^'^^^^'^S 

ters imo 
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■ of D^cU- 

the Sun hath 20 deg. ^ 
vir/ni ^12 min. 

/ 

s 

erefore take xi.de^. ;omin. and 29 deg. 
in. out of your Line. of Chords, and let 
upon the Arch RS of your Trigone from R 
ahdX, and draw the twoLines'OV an^ 

efe Parallels, being thus put in your 7ri- 
ley may be transferr'd into the Dial, in all 
i^s as the Tropich were; and gs you Jfee 
in Fig. 26. * 

S E C T. II. 

a MreSf South or North -Dial. Mg. 27. _ 

\yiNjG drawn your Dial, as is taught 
in Chapters z, ;, or together with the 
your firft work muft be to proportion 
>tile to your Dial : which to do, aflTume 
onvenient Point m the Subftile (here the i 
)f XII) for the farthermioft Troftck^ as 
he Point Sj then the SuW^Vv^\^^^<vn% 
f. 20 min. add i:^ dcg^- i^o twvw. ^^^^'^^;j 
n is 61 deg. and that \s v\v^ Mtt\A^<^^ ^ 
( the Sun when he liux^t^ Catvca^ 



1 



( mO 



: the Complement thereof to 90 deg.. is 28 dc 

Therefore , upon the Point Cancer, make ^n A 

i gle B S A, to contain 28 deg. fo ftiall theLii 

i ^ A, cut the Axis of the Stile O A, in A j tli< 

' from A let fall a ? erf endicular to O ^, as'Al 

3nd fo is your Stile proportionied td your Di 

: and the Line CBD (beingdr^wn Parallel tot 

Horiz^on, through the Point B) fiiall be the J 

rlz,ontalLineQlyo\}x'D\2\. 

j This done, prepare a Trigon^ 95 Ftgute 28, 

: which make Er equal to O A, and FG equal 

; O B, and E G, to AB, the Triangle E FG^ 

I the Trigon^ equal to the Triangle ot the bt 

OAB/in the Dial. 

From the Point E, draw z Perpendicular 
EF, as £ ii^ for thQ E^ju'm^ilial } and. upon 
i wtih 90 deg. of Chors defcribc the Arch H 
I X. and upon it fet 23 deg. ;o m;n, from' ii 
j fir and L, and draw the line EH for the 1 
\ fsck of Cancer, and EL for the Tropickoi i 
' fricorni Draw the Subftiler Line F G, qu 
through the Trlgon, croffing the EquinoBialh 
; and both the Tropicks. 

This done, out of your Trsgon take the 
fiance from F to a, and fet on your Dial fr< 
the Center O to c^ through which Point draw ' 
Line T r ^ for the Eauincfiial : Then frorfi 
the Center of your Dial, "take the diftance to 
Interfeftioii of the Hour-Line of 11, or j w 
fhe EcfuinoStal^ and fet it on the Trigon, frpn 
to J: Alfo take the diftance from O, to the 
rerfeAion of the Hour- line of lO or 2, and 
/> from Fco c: Likevv^iie \^% tV\^ dX^^tvc^^^ 
^ to ch^ Im^rfcAion oi tVv^ Hm Unt ^\ 



and fet it from ftoj: laBly, the diftance 
n-O, tothe lat^feiaion, olS.or 4, with the 
lineSialj fetfrom F Co ti atid draw the Lines, 
, F>, F'l^ti Fi, tbroHgl) thp.7J,>,,, m^- 



E>UJ 



thsin 12, Jii '(*» s, 8,' aid-.i; i, s, ■4:'' 
Now to find' the -Points djiSrt thp Biil, 
igh which the ;^flpifeb,m»ft paw: ' -^ 

f.l?")wiIlrp3chf:®'^orithefi2 ^ 
iQ Dift Ui/ from O, \// Ho/«-'\ii lA 

«&Opi<?o^the C^ntirig> I^hj^iiy 2>' 
> / 9\ofthe^Dw/y'^ V rf^^/j'.' jt^ 

rhrpngh whii;h ?o^nts the Tnpid- oCCmiti 
i be dr^wji. v^ith art wen BW : Aiuf,' ' ; 7J 

fii'SwiUreJichfvs") upon fii iz'Y 
!Diil-\r ffrpmO, )* ( tfie Yii rf 
efroms* ?the <?«ref< / > ^«j(r vro 2/ 
I If \qhhiBial)a\ Litk )% 5V 

<;4 ,^to V.y9> of t? 4> 

liroMgh which Pqints theTftyrKiof C«^'c«7i' 
tbedra.wn. And^liiisyoo.have the ^^iiy:: 
', and the two 'TVffpic^/, defi;(ified i}^n *' 
a SmhBH- ' '■ 



^ ^ Sec 7, 
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SECT. IIL 



s •♦ 



tJow te iefcrtU the EquinoQUl^ and tie tw$ Trq 
^ picks^ en a^ Upright Dial Declmif^j or injm 
sshtbktcUno ^itr^ Decline. 

^ A N Example of an Upright Dial decliniii 
JtjL from rhe South Wtfiward ;p deg. 1* 
making of thefe Dials is I'aiighc in the fif 
andeigl^tl^ or cwei^tyfixth Chapters of chisfiool 
Therefore having ^rawn (uch a Diial^ anil ti 
Stile and ^uBftile m a due Pofitibn/ you will fij 
the Height ^f the Stila to be 2; deg. 37 nu 
Ilrft^ make an HorizoQtal Dial for the Latitui 
of 32 deg. ;7 min.* as Tn the Dicliftihg Di 
JFi^. 27^ where th? Subftiler-line is taken f 



the Hour-line, of 12^ as it ^s there marked^ ai 
the ot tier Pricked* lines^ are the Hour-lines of: 
Horizontal Dial for the Latitude of ;2 deg. : 
Itiin. N0W3 if according to f he Di^iftion; 
the foregoing Sedions you make Trigwf, a: 
iofert the EquinoShly and Tropicks, and aft( 
wards expunge the obfcure Lines of the H^^is^ 
taUDUl^ the E^uinoSial Treficksy and the Ho 
%ontal'line will .oe the'^fame/ as if they had bie 
inferted From the true Hour-lines (>elbnging tot 
DiaU^lane. 

And as the TropicJks were defcribed, fo lil 
wife may the Parallel of the Sun's Entran 
into the other Signs, be inferted if into your 7 
gon, you put there tArcbes of Declinations frc 

fAff Ej^mdM^ Namely, 11 ^t^* %<^ tc&x. a 



i^ ^ 



o deg. 12 min. And fb a^e the Parallels of the 
igns put into the^ Dial^ Ftg. 29. 

And in any Dialf^ alfo m^y the Diurnal Ar-* 
^es be defcribed^ if you put into the TTigem 
iich Declinations^ as the Sun hath fom the B» 
luinodial^ when the Days is either^ 

So are the* 
'deg.ttuiv"* 
2; 36\ 



I 

\ 
\ 
[ 



''ST 
16 I Hours 
I 



o> 1 14 fas. 



21 
16 
II 

y 



^ Diurnal 
" Arches put 
40 1 into the 
fflr South Dial 
37 r^prefemed 

f f I by the ftUhr 
oj ei Xihes 
there , in. 
1^. 27i and the Trigon thereunto belotiging 1$ 
Pig. 28. ^^ 



CHAP. XXIX. 

\l$w the Hours from tie Sun's Rtfing and Set^: 
ting^ are to hi defcrtbed into aU Sorts ef Sun^ 
Dials. 

THE Hours from Sunrijmg^ are called the 
Rabyloniff/i Hoursy far they begin their Day 
It the Self's Rifing : And the Hours from Sun- 
Setttingi are called the Italian Hours, for in Isaljf 
:hey account their Time from the Setting of the 
5un the Day preceding. 



-^^ 



T^ mahnee hovv to defcribe thoHmvin 
iame in all Planes^ and) is eafily perfofi 
AM becaufe that upon a full S9utb, or H^rk 
iml'Dial, they will, appear moft.Uoiforni ; I 
therefore made choice of a dire^ Souths Dial, 
in Figure 27. to defcribe them j Your Didhta 
drawnj. and the EquineSUl T ^^ the two 2 
f /citxi S S^ and vr v^ and the Horizontal-1 
Sutt'Rifi — — SuH^Stt; you muft ^y the 
Chapter) defcribe two obfcure ParalleU of 
dinfitidn^ one wtenvthe Day is 8 Hours llDng^ 
€) ft ©3 and the otl^p when the Day i$ Sixien^ 
Hours^ Ipng^ as^j>6^^ the EquimBial betDg 
the rParaUel wh^n the Day is TweWe Hquq 

Being thus far prepared the Infcdption of the| 
^ours will be very eafy * for it it is plain^ tha^ 
.when the Day is but 8 Hours long^ that the S$^ 
pAks at Eight in the Morning j and the grft 
Line after the Sm^s Rifing is Nine in the Morq- 
Ingj alfo when the Day is 12 .Hours long, the 
San RiTes at 6 in the Morning^ and the 6rfl 
iHour a&er^ is 7 in the Morning ; Laftly^ wheq 
ithe Day is 16 Hours long^ the Sm Riles at 
JPour in the Morning^ and the next Hour after is 
l^ire in the Morniag ; And all the reft as io this 
"Table. Therefore^ aiSreight Line drawn through 
^the Interfe(Skion of ekefe Hours Lioes^ with the 
Plftralkls of 89 12 and 16 Hours^ (hall be the 
f irft Hour afeer tlie ^'s Jliling aU the Year 
)ong, • .' 



>y jf 



LeOjgt ti of Days 
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n like manner, if you 
uld inferc the feventh 
sr thd San'sf fifing : By 
sntable you fee, tbat the 
*ailel of viii Hours, for 
5^ length of the Day, the 
Pcnth hour from Surirri- 
Lg is 3 in the Afternoon^ 
crefore obferve vrlierc 
c flour-line of 3 croffeth 
ik ParaHcl of viii Hours, 
%ich is at a. Alfo fey the 
'ible ypu fee that in the 
arallel <A xii K(oui s, for 
ic Icngf h of <he Day, the 
iventh Hour from Sun-rifing i^ t in the After- 
oon: therefore obfefve where thb'J^tf«r://^« of 
croneeh the E^juinirSlialy \yhich is at k. Thirdly ■ 
»y the Table you fee, that in the Parallel of t\f 
ours, fpr the length p_f the^P.3y, ..the feventl^ 
Icur from the Suns Rifing is 11 in the Fore- 
and therefore obferve where the Hour-line, 




oon 



f xi. croffeth the Parallel of xvi Hqurs for the 
;ngth pf Che t>ay^ Which at e ; fo ftall a right- 
ne drawn through thcfe Points, a^b, c, be thq 
iventh Hour after the Suns Rifing throughout 
be Year : And thus by the help pf this. Table^ 
oamay draw all tWe Hour- lines from the Suns 
Lifmg, as you fee ttietn drawn, dnd numbred as 
1 Fig. 27. 

In the fAtne martner,' as tVve Wom'^^ Sxtscsv^^ 
fff'sRiCwg (which are the BabyloniJftVl^yprJ^^^ 
iwn, tuRy the Hours horci Ocv^ S1*n^ ^^ 



("which are the Italian Hours) be drawn : 
difference being^pnly in the tiumbring of t 
the hours from Sun Rifingj being numbred ^ 
the /^)? end of the Horizontal' line, by J, ly 
Ay U ^y 79 8, 9, lo: And the Hours from Si 
Setting, from the Eafi end of the HariTuontal'l 
backwardsyby 2^3 225 ^j, 20^ 19^ 18^ 17, li 
13 j as appears in Figure zj* 

A CorcUarj arifing fr^m tie Wcrk cf tUs Cbaflc] 

The Hour-lines from Sm IR^fing and Sc; 
being defcribed upon any!Z>ijijas is before tau|^ ^ 
there will by their correfponden^InterieAionsqDB 
with another^ bepqiiits>proauced^ through whi^ 
if Lines be drawn^ with an even hand^ the fame 
ihali be the Parallels^ of the length of the Dq, 
and fuch are pricked Lines in Fig. 27, pumbrd 
upon the Meridian-line of the Dial^ by 8^ 5 
^o, 11^ 12, ^i^Hy ^Sy ^6. 



I. 



CHAP. XXX. 

Pf the Jewifii^ or Old Unequal, or Tlanita^ bottn 
and how tb/y maji be defer ibsd ufon any Sum 
Dial. . . . ' 

THE Ancients^ account of their Day^ wa 
from the $uns Riftng in the Morning, till it' 
Setting in the Evenings which fpace bf time the] 
4fjd divide iijto Twelve equ2\^3LUs^Hj^i^\\\a\vj 
or /hart; fo that in the Summeie: ^ ^W ^^^^'X\\ 

Ht Che ^un hath Norih'Pw\mmovv, xVAv 



i'r Day^ was longer than 1 Coiiit^bh equal 
; and in tht TTtnter when the Sun harh South' 
nation the Hour of their Day were ihorter 
a Common equal Hour ; but when the- 5m 
he Equino<9iaI^ their Hours are equal to out 
lod Hours. 

e Infcription of thefe Hoiir-lihey, into all 
>f Sun-Dials is very eafie^ being much like 
ifeription of the Italian and Bal^loniJbKcurs^ 
ht in the lafl Chapter, . 

ving drawn your 7)ial, withHours^ halves, 
;uarters ; and alfo the EquinoSiaL the two 
ksy and Horizontal- line j and alfo the Pn-. 
of the length 
e Day^ as is 
in KfwreaS, 
li a South Dial 
nng Eafiward 
eg. you muft 
choice pft WO 
tteh of the 

h of the Day, 
h muftbeboth 
tmbe equi-di- 
Fromthe £f ni- 
/, which let 
e "Parallels of 
oursy and i f 
:, for thofe 
Parallels are 
convenient 
this purpofe 
ftsxhe Jewijh Uouru \tv ^Xv^^^^atciW;^! 
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Jaftly lidi it^h the^even Houts^ halfsf^.or quartdt; 
Now the Points through which the Jewifii ]i«j| 
are to be ^awn^ as the T^ble before will du 
.^wherdn you lee^ that che fliit Jtmjb Hour isi 
zbe drawn through ; Hours, 4.5: ,oiin. in theii 
tallel of i; Hours, through 7 in the Equlmik 

^and through 8 HOoc$.aild if mjn-Jn the P: 
of 9 Hours: In like manner^tht^Xec^Hid jFf 

,Hour muft^he draiwn through the interled^ 

7 Hours, iti the Parallel of ijf: Hours, thrf 

8 in xhtEqHinriiMli andi through 9 in. the _ 
lei of .9 ^Qurs : And fo muft ^1 the reft of^ 
be defcu^d as the Tables does dtredi^ and sis^jk 
fee diox^\n:Bgut€^o. And xft this nia(n.ner,' I 
the heiptof tHts Xable, may t)iey >e defctib^iii 
ftU forts 1 of Planes, whitlier Dire^ RecUxpng^l 
DecliniQg. 

CH A P. XXXL 

tiiw the Azimuth mufi he deferihid^ up9n 1 

THE ufzjimutbs are great Circles, and I 
ing projedid upon all Dials, becoD 
fireight lines; and they are Varioufty defcrib 
:according as the Dial-Piane is fciciaatec}^ Partic 
ters of rwiuch follow. 
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SECT. I. 
0f$Mn H$rizmt4l:Bidl. 



r'.' 



EK tht£&^DIa1$ tiie JhUmatbs. are maftitalilf 
; 'deictibed : for^- your Diaf JDdi^ xtrawn^jwdr 
le tirofUks thcstotiy you^hatte.no.inore eoodoy 
Hn txpon the foot <^ the fetfeBikdar Siiie»a$ 
rO (imFignre:^!;) as a 'JC4fi$er, to defiaribefa^ 
irelty ^i^yN^y vihich you/may dtride ittto 
a eiQiial points : (begitming ac;N) :Mrf«raiaag, to 
le^ )2 ^points t>f the Marbm^sGam^afs^ 0Jt4t^ 
ou may divide into 90 equal (pares: or tiiigree9^ 
Oted with ^>lf^^^^, &Cy and throughtbofa points 
raw ftreighc line^from O, tfaelfoot of tbo/^- 
fnJkuinr Stile^ aad.chey (hall be. the true j^zd- 
tutbiLpoti an Horizontal Dial/, which yoci»ay 
enominate by South S^ijr £, S.&£> &£kfySyi^e^ 
5 you fee done in Figure ,3 1 • 



^iMil» 



SECT. II. 



'fen a DireSi Eafi, or tFefi Dial. ^g. iff 

[T Aving made an Eaft Dial and thercin-inferted 
l\^ th&E^uinoBialy and the twoTropifks.'VLtii 
le Horiz^ontal Line, you mry proceed to defcribe 
le AxAwuthi in this manner j 
"Upon the point Ej of thtllcrpo-w^x.A'X^^^Sw 
mr Dhl, MEN, ereffc tV\^ PeT^ltt^fcUt^^ 
ia/ro EG (the height oi ^o>\it S\\U o\^ 



pialX .8n4 upon Q, as a Center^ defcrifa 
'^adrant QEL, and divide ic into eight 
Parts, itpreienting one quarter of the ijifs 
Compafs^ and from Q through thofe JPoints, 
Lines to the Horiz,ontsd4ine MEN^ as 0(^ 
from which Points let fall Perpendiculars 
the Horizontal-line, and they (hall be the e/ 
fMtbs httwcinth^ 8omb and thtEafti ^^^ 
thofe Points which fall between the Eaft at 
Nmb, as E. by N. — E.N.E;— RE, by 
are the fame Diftances fet upon the Horit 
lint from E; towards the Left-hand^ as the 
three ^z.immVs towards your Right-^hand^ 
(!^0<9 i through which Points^ if Lines be d 
perpendicular to the Horizontal-line, they 
be the ^yfzJmutis, Or points of the Com] 
between the Eafi and the North: As in Fig^ 
And as the £j/-I>iW contains the t/fz^^Huthi 
cween the SBUtb and the Eafii The Wtfil 
maft contain thofe between the S(Mb and 
Wefi. ' 

SECT. III. 

• i 

i/pQin tbe DireS Soufb Upright Dial Fig. ^ 



'I 



TH E Dial with the EquinoSial, and the t^ 
Tropickt and the Horizontal-line deferibi 
thereon, the Azamutbs may be inferted theiei 
as foUoweth. 

Ftrfi^ Take the length of the ferpmiicmUt Sd 
of y oat Dial AB, and i%x k u^onthe Mtriiim^ 
your Dial from B to Q. 



tonJlyy With the , diftance GB, upon G; 
ibeche Circle EBF^ which divide into i6 
I Paces .(if you wiUj but I have here divided 
c into 8^ to Ifiiew the maiiiser of the Workj, 
le Points ^^^'^9^&e. Through which 
ts from G> draw obfcure Lines extending 
I till they touch ^he Horizontal Line pf youc 
CBE), now if from thcfe Points oftouich-* 
^ou cTraw Lines perpendicular to the Hori« 
al-lihe between the Tropi^ks, (or Pa^llels 
e Line of 12;) they fhall be the %Atimutb 
ired. 

?;^, I have not draWn the Lines themfelves 
\}&Ftg.:z^. becaufe the Dial is fuU enough of 
already^ 

upon tbt South Declining Did. fig. )d; 

N Example fhall be pf a ^outbrDial^ De« 
L dining Eaft wards if deg. 
ich a Dial^ being drawn^ and th^ EptinoBid 
'^cksy and the tiarisiontal-lini inferted there^ 
^ Upon the Point B of the Horizontal-line 
b the PerpenJicniar BC, equal to BO, the 
mdieiitur Stile of your X^ial j upon which 
t Cy defcribe the Semicircle RBS, which 
;, lay a Ruler to C^ and the feint t^^ where 
HoHT'line of J 2 ctofTeth the HmMntal-Um, 
wh^re the Ruler^cutsthe Semicircle RBS, m 
^dint begW to divide it into 16 c^vu^l^^^^:^^^ 
ie points :ic**, <^c. KM ltw«x^^^^>3cw3 

raw Lilies obfcureW tVito^ xXv^^^V^^^^'^*'^ 



tending them tilt they touch the fforlrMfd^ 
DE, in the Points a^cj efg bik and I, throi^ 
fhele PcMnts Righc- lines King drawn^ paraUelll 
the i^JJ^ridiany fiiall be the tyfT^iPimtb defind, 
which you muft number according to the5efiii-| 
tlm of the Plan0 : Namely, The Weftem /»• 
f^utbson the Eafi fide of th^ ^Jtf&ulian^MAAl^ 
Eafi Axiimutbs on the Wefi fide of the ijnftrii^ 
as yeu may fee in f?f . !;o. 
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CHAP. XXXIL 

Of tht Mff titans of vtber Countries, and bow Pi 

inftrt tbem into any Sun-Dial* 

IT is eafy to infert the Meridian of any other 
Country into any Sun- Dial^ made for any otha 
Place j if i^rfl you know the difference of Lof^t 
tuJe^ between the two Countries^ in Time j and 
atfb^ whether the Remote Country lie Eafiw^i 
or Weftwardj from the Hortn Country : For, 

If the Remote Country lie EapwarJ of the 
Ifome Country, it is T^oon looner than it is ac the 
Place the Dial doth ftand in;, if i( lie IVeJtwarij 
then it is Noon later. 

« 

As for Example, 

Sqppofe that in a Sun-D/Vr/ here at Loniom, yoo 

wouhi infert the Meridian or Noon-tide of C«^ 

fiantinofle by the beft Geofrafbers, the Meridiao 

of CoffJ^Mtinofle lies Eafiward of the MerHioo 

of London, jadcg. 45 m\n. hvVv\c\\ c«xw^x\tft.VN« 

by allowing 1 % degcws Vi wifeV«w,w* 



flegtce to 4 minutes of Time, it is i hours md 
If min. thdth 2 houts and a quarter. Wherefore 
If you fubtraift 2 hours 1 f min. from 12 hours, 
the RemaiJldsr will be . 9 hours 45 min. or ; 
^rtertof gn hour. Thetefore upon a Di^/ 
here at LmJaf^^ you wrice,the word Cmpantimple^ 
opoilthe Htmr-Unt of 9 and 3 quarters, (or make 
tWs^i) the^lbadowpf the i>tile of the Dial^ 
whe<^ it fiiali fall iUpoh the Word or Mark, you 
may concluue it to be Nb^ at ConJtsntinopU ; and 
knowing that, it is eafily known what hour it ji 
u: any Tinie of the Day. . 

Yod have feveral Countries inferted in thct 
bireSSiuth Dial. Fig. f. 



CHAP- XXXUL 



r2f mdnntr ^f Cutting divers bodies in Wood or 
S:one^ and making Dials upon them* 

THERE are feven Bodies ufually cut in Stdne 
or Woody whereof five of them, are called 
Icgular Bodies^ becaufe they may beinfcribsd in 
i Sphere: And they are alfo called the fiVelregu*' 
ar "Platonical Bodies^ becaufe Plato was the In^ 1 
mentor of them, and are as followeth, the 
^uhe, the Tti/uhedrunf, the Ocfobedrumf the Do- 
Ucahedrum^ and the Icofabidrum^ the others are 
)ne of Twelve Rbonths, and the other of Thirty | 
Ibombs: And the Cnbi is the Mole or Lump^ 
lUt of which the relt are contrived I ihftll be- 
in with c/.at firft. 



M ^ ^ 
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How to cut the CUtie^ 

\PifinitionPi A Cube, is a foUd Body comprt^ 
hended by Six equal Squares^ as are A^ B^C,D| 

A, D, E, F, and D, C, F, G. The cutrihg of 

this Body is plain \ff the Definition ; for let every 
iide of every fduare be eqnal^ as A^B^ to P^F^^ 
£^ to C^ Gy &c. and yoa will make a Cube of 
what! greatnefs yon Will^ this Body is capable oi 
five ordinary i9i»/>^ the fixt fqoare being the Bafe 
CO Hand ppon : wherefore ff yott fet the fide A^D| 
'Ey Vy SotttBy ttfen will'the fide oppoftce thereto be 
; North, D, C, F, G, Eaf, and t4ie fide dp^fte 
! will be Eafi^ and A^ B^ C^ D^ Horizontal^ all 
which Dials are made in the former part of this 
Book : But if you place any of the Angles of the 
Horizontal Squares Soutby then will every fide de- 
dine 45* deg. for if you turn the Angle ^\Somi 
■ then will itit^iagmal hvM A^C^ bo Eajf and 
: fFeJfy and the fide C,D,F,G, will be a South 
: Declination, £«/ 4f deg. and his oppofite a iWr^S 
declining tVeft 4; deg. and A^ D^ F, E^ is a Somtb 
: decl. 4j: deg. fv/fi, and his oppofite a North de- 
clining 4; Eajf, all which Dials are made by the 
Dire^ion in this Book. 



Hoiv to cut the cetral^cUram. 

{T^finition.2 The Tttrabedrum^ is a folid Body 
comprehended by four E^ilatcrat TriangltSy as 
ACB, >ICD, andDCB.. 
To cur thii Body, 50U ttWL&m^iV.^^'ecLtaW 
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< »^5 ) 

tpedd Let the 'Breadth AD^ be loqpo^ and 
tie Heigt^t AE> be .8 164^ and the 4engch AB^ 
e 86^^ upon the upper Face ami Biafe thereof 
raw to oppofice Equilateral Triangler, as ADH^ 
ivide the Perpendicular PH^ into three Parts^ and 
^t one part thereof which is equal 00 x88(S^ from 
k to N, aad from X> tO J^, cfr^w the Line NL^ 
nd in the middle of the point R^ will be the 
'^ertex of the SoKd ABD ; From the Point L 
:> the Angles F aad G, draw to ftreighc Lines 
•F^ and LG ^ do the like on the oppoHte fide 
y the point ^ ; cut off the two Triangular Po- 
em L, D, E, J^, A, E, and G, L,C,N,B, fo will 
lere remain the folid Body called a Trifma, 
'hofe two (ides FLG^ and the OppolTice^ an 
]ual Tridngles^ the Other three fide^ L^ F^ N^ £» 
^r. are faraUllograme. Next by the points F, 
., H, and the fide of th^ rrijii|/tf FtJ^ drawn ia 
le Bafei as alfo by the Points. EKLl^^ and the 
rher fide of t\ittfiangU £H^ cut c^is ^rifma, 
)d their /come forth the Solid Body A^ C, D, B^ 
>e 7^/r«£f4/riyi«i defired. The Body thus prepared 
c Che Angle A South, then will the fide hOD, 
I the Narr^^ Reclining 19. 28 and the ocher twjo 
les AOB^ and AOD, will be South Decliners 
> deg. and will recline as the former. The 
aking of thefe Dials is Taught in the formef 
prt of thjis Boo^. The ^e^uifites and Hoiu:. 
iftahccs are as followetb. 
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I^ortb Keel. 19.! 
z8. the C^ynpU'] Hours 
ment of the Lat. from the 
add ;S.28. The Siihfiile, 



DlreS North Re- 
clining. 



Hours 
from tbi 
Meridi 

0n. 

Hcursi 



12 



XI 

10 

9 
8 



1 

2 

3 
A 



Hourdi 
Ifancees. 



South' 



D. M 



00 
£2 

40 

7^ 



00 

48 
04 
17 

44 

2Si 



3 ' 
4 

y 

6 

7 
8- 

9 ' 

II ■ 

12 
i 

2 -1 



7V»i 
Hour di" 
fiances. 



Declin. 



la 

04^ 

02 

01 

00 ' 

00 



00 
II 
10 



front the 
StsbfiU. 



:''. ' 



« 



Mclin. 



i»*< 



00 

01 

00 
00 

19 



■i w^ 



19 

37 
00 

26 



I. 

7 

4 
Sukpih. 

% 

2 

n 
lb 



The other two 5(7iffi& Reclining Declining have 
the fame Dials ferving for both ; cbangitrg bat 
ti[ie Poficion of the Subflile and HoUts as h^A 
been direded. The Re^uifites of the forego- 
ing Table of South Declining RecUi^J^g 9re z\ 
foUoweth. " ■ 



The Planes Reclination « -^ — 
fhe Planes Declination Eajl ot Wt^y 
/»e diiiancc of the M^r. ai\A HoriTiion^ 
i^e Stihs Height above. \Vv^ V\^ue. 



19 28 

to ^^ 



/ - ^ 



The SiJ^r&i diftante ^XQm^}^^Mtriiiin^<^^ %(> 
The Pi!tfw<i Longitude r- ^— -*• •--»-'; 4 4<S 
Therefore the Subftile faltetb between .8 and '^ of 
the Clock in th^.^fi-Dhlj and becvreAn } and 
4 in the ff/jefi. - . ~ . . r 

The bed way of miking thefe twb Dials >oi^ll 
be by tUHPoLar Scales, as yottdid the f^ Dt- 
cliners. " 

. . ■. ■, • ^ . > 

■ . ■ 1 ■■■••: "f ■ 
^ • : .. o ^ . 

AnOctobeJrum is a folid' flbdyy comiriefteftdtil 
of eight equal EqttiUterisl Tnatgkty as are ACB^ 
*lCD, BCE, and BCD- To ciit this. Body 
you mu(t take a Vardielfupei fi£ F Q let 
the breadth thereof BC, or A D, be^^ 10000, 
and the height thereof AE, or CG, be 8164, and 
rhe length thereof B A, or FG; be 11^473 let AI, 
and DK, and LC, be 2887, one fourth (or a 
quarter) of AB,or)FG, by which draw the Line 
IK, upon the Superficies, and the likehf,L>in 
the Bale^ make equiiatelral Trktrgti^s IKH itpbn 
the Superficies, and from the Point L in the Bafe 
the like, fo that the Point .Itt d£ theTdahg^ ih 
the Bafe may beoppofite to the Point H^ ofthe 
Sppergciesj dra<v the Lines K.F, KL, andLQ^ 
on the one fide of the Figure, and the uke on the 
other fide, cut off the Triangler portion I K F £, 
downwards, and the opppfite to it LGCB^ up- 
tvards, and there will remain two equal Obibngji 
t^IBHC, and LFNE, th^IS^^^vtvOtvfltax^^^w^ 
he Line BHC, as much 'm t\\^ ^xx^^^^^^ ^"f 
'cjiae from thePcrpendicuXat ol^^X ^ "^^^ 



off the Portions LKHi and IH, akive, LKH 

and IN, by the Triangle beneath, Co fliall ^o" 
have at fix cuts the fohd of eight pquilateial-Tn- 
•"£/« ABODE, defi.red. The Body thus pre- 
pared, and the fame Dials of the Te'rahtJrM, 
will fer^e for. the Olfebtirtim alfo j for the HaK 
BC£, will be a St^tb Incliner, ^ndjri^ < ~ 
" ' : nant 



z North Reclining 19. 18, and the rahe'DA( 
and £CB, will decline 60 deg. and recline as i[ 
other, and their oppofitei Declines and Iiiclinei, 
^o deg. as may be feen by BojJies themrelves, 
loyning to the Reclining fide, BCD, of theTi- 
irakeJrum to the Inclining tide DCE,' of ttv 
03cbedrumt will plainly demonftrate the famj 
the Dials being the one and the fame in boti 
there will not beai^yneed to reiterate the W(» 
ever again, 



How to cut the 

DODECJHEDRUM 

THE Doitcabidrum is a fotid Body, comp^ 
hended of la equilateral Pentangtes, 
HSRVO, HSBA, and HOES, &e. ' 
cat this Body, you mufl hrft make a Cube ; 
is P R S Vj divide each fide into halves, as P< 
at, a, b. R. S, at f. o, aiid X. P. as C, D, V 
each half P.a,X.o,and R.f, be the Ra/iw, ol 
30OOO dirided by extteanv and mtat^Vto^wttM 
^' g, X. sit ana V. o, &a\\\)e 6^0, ^fe* «« 
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r Segmept^ and g^c, and n, b, be !}82o, the lef- 
:rSegruehr, and (b nvuft chefSft'of the fides 
e alfo divided^ but wiith this Cahtion^ that Ithe 
middles and fegmcnts of every fide Contenni- 
«us be drawn crofs to others, ps thole of P^ q, 
L. X, Crofs thofe of X, R^.^t^AS, V, and they 
gain croGto them of P, if, and /^^ . 2, yet every 
ppofKe fide Parallel to each other, from .the 
[uarter Sisgment of the one fide, to the mi4dle 
^ine dfthe other, draw ftreight Lines crofi the 
Jody, as are n, C, X », and c, t j cut ofFebch 
friangular Prifma, viz, n, o, D, p, L, K, j o, 
nd m, o, b, a i ancj fd of the re^* And (6 fpall 
ou at twelve Cuts, frame the DoJefabelrum, 
onfiiting of twelve Pentanglis^zs is repreiehted 
>y the Figure : The Body being thus prepared, 
et the Ahjgle H, of the Horizontal Plane Hlf Sj, 
^ O, Souths then Ihall' the five fuperior •Plajnes 
ecline, and their Oippbfites incline as much, ^ii,. 
iVDKCy will be adireft Nt^r/i reclining?' 26 
leg. 33 minandVODE, and KSBC^ v^o 
^ortb reclining as much, and declining alfo 72 
leg. flOEAp and HSBt/€^ two South rcptf- 
lingasmuch, and declining 9,6, the Reclinatipn 
tf the ^ve Planes being the fame.. •. - 

Having the Reclination of the direft 9(yrt(j 
^ial, it is to be made as you have been TaQgh^t 
n the foregoing Cbaptersy whofe hour diftah*: 
:es^ jFprallthe planes are as follqwet^. 
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'Nif^ The JNir^i Recliriefs and their Oppoft 
^declining 72 deg. have the, feme Dials fervirg fe 
.all four^ changing the Pofition of the Stile aiv 
jfloiirsy as before was direded j and are to b 
-njade by the %jitles of the foregoing Cbaftet 
."The Kequinces for both the reclining declinini 
O^inls are as (ollowetti. 

Firft, For the North D/4/ declining 72 Jeg. 

>A^r/i /declining ^ 26 2 

IhcJwwg Eafi and FFejl T^. ^ 

,TAe di/!aocc of M-tid\^n ^u^ Wo\\i-^ti \^ 



(i7t) 

leSubft. diftdtiiie from tlie Mcr. '>*^-*>-^Si 64 
i« Plane's djlp^renceof Longitude •— 85* 50 
fce Stile he%N- *— '>■}. 11 si 

' Secondly^ Tie kefiijitei- fir tie Stouth 

iiectining 36 deg. . 

bcKning Eaft add ?f^/^ ' ; ^^r-^ ; ' ; ?^ o<i 
he Diftancei of kftc Afrri**^'«iwr. »^- 72 00 
he iubfiiUs diff aince frorh rhe MeriHAi' o 3 ; j 
he- P/W/ IM^rencc of /2(^jirf We --?-*— 31 ?J 
lie Hrf^Ar ofdid''5ri/e -'i^^ — -• 0^44 






,'V'' • ; Hoiv* toCtJ.T ' 



, - The i'Ca S A H ED RUM.' 

• ^ 

r-HE Jcofahtirnm is a Solid^ tctlnprahended of 
twemy eqiial Kyui&^eriti Trianjfeks, as ai*c 

i, by c/^ih,^-^, EV^'.^S *i /, **^ There 

etvfrb ways'iQ^qt this fcodyj rhe'd«e I? tte 
ry-ftme as th6'D^</^^i5^ei/rir«r was 4ue,- df a Wing 
e Parallel Urifes'Qpcrti the Cube, at the 'diftaticq 
the \zf[tT Segffienty as there you 0fc^ thctn 
>ni the grcatdr StgThent, 
The '- ^ ' 

nbe fx , ^ , 
nibs croffing ^Fri^ht 

d/i J, and *, W3 and ly '»; then making f, €ij 

0^ <a^ half the fide, xh^k^hti loooo^ lec<i^c» 

? grc^tct Segntini 6iSo, W^^ Itotcv a^^^^^S^^ 



^;>,&c« d(aw:ftreight Lines csofSng eich cd 
acri^lit Angles, round about thoCube^ ^o % 
you have ^ighc l^quilattrsl Trifisi^es^ fuci^ 
are 2, 3, 4, and y, 6, 7j<^^- by which every 
ner beingccuc off; they* will remain fix $quai 
as *, c, dy e,p A, /, /, A, /, m^ 9. and eight S 
angles j thfen ihall b, 2^ be the BaCe^and^hePq 
j^, of-^ the next Square the Vertex to cue outj 
Jrianglei^ J, fsLa»4^^f^ Aal) l>e the Bafe, \ 
Kj the Vertex to cut out the Trjtngle^, i^ k^i 
K in th^Bafe and ^^ t^e Vcuxe^ tp cut out iC^ 
and thefe three Joeing cur^ wi$. leave a foq 
Triangle between them X,i, ^ j and fo of c 
reft till 70U find the Body come wrtb, - 

The Body being thus prepared^ let the An| 

C, oUht Horiz,ontal'tyf, hy dyicutby then A 

yfy by J. he Si dired Nftb H^liping ^ deg. 

min. ana the oppofite Ihclintng as Kiuch/^^ Cj 

9nd Cjiyf^ are two South Reclinu)g;as^jnuch,l 

peclii^ing ^ deg. The pcher. j^x Cimtermin 

with thV.chree dp all J^ecline ailiKe 19 2^^ ;whe 

p{ thiQ two 50»r^ j^, C, E, 4n^n£>^« /^ do 9 

Pedipeai 14/ the ^wo bafkward Nprtk 

Planes K^h, d^ and p..^, d. do dpcline 37 d 

45 mjq. ^nd the twa, iitf eripediate l^lafth Plaj 

^ X^)^ and e/^f. n^ £3 do alfo decline 82 14^ a 

ais thele dp^ fo dj0jtl> their oppolites decline^ a 

recline as much. Thefe Things being CQnfider 

;and the Body being pre(^red^ tlie }^wth re( 

ning Dial 48 deg. 11 min. \% m^de accordi 

to .the foregoing Chapters. 

Here follow tih a fahU o^ A\ ^^ How ^^^^wa: 
Tf^U tht PJanes belonging to tV\\^¥»^d^N >^vCc 
'^nuhUss of the Reclining OL^cVuCiti^T'Untv 
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Declining 8t 14. {- DJdinifig. 37 14 




the other t^o £<iitf& recline lis ibixch^ fthjide^ 

dine alfo 60 deg. xr/^s. h, eK and exf ^ C^ £^ hm 
the r^mc 23i«<5 fdrving tor boch^ changing th 
PoficioB 0f the Sgbfiile, and Hoori as afore di 
reAed; 

The Rfijiti/itts for thfe Tlanezv^ as follewediy 
The Plane's Declination is — -^ 48 n 
The Declination kafi and iV^fi^ — 60 od 
The Pi/?, of the Meridian and Borm^n ;7 4/ 
The 5«r^/2!i/ij diilance from the MriJiak i6 ^ 
The Plane's Longiiade -^ — * — ;8 ? 
The Stiles height -i'— 2a oi 

This 7)Ul is to be made by the flules of the 

XVth chapter. 

The Requipes of two South reclining 19 a 

nfiz. ]f, C,/, and ^, C, E, do alfo decline 22 

and are to be made by the Rules of the X' 
Chapter. 

g,f, C, and jf, £, C, .J(?»^A Reclining — 19 

Dedining Etf/? and «^(?/? — _ — 21 

The diflance of the AitrUlan and H^ri^um 82 i 

The Sublines diftance from the Meridian 06 t 

The Plane's Longitude — - — * 21 41 

The 5;i/w height ~ ~ 16 

The Requifires of the t^^o middle P/f « 
North reclining as much^ and do alfo decN 
82 14^ and are to be made by the Rules of th 

X Vllith Chafter. 

A 9{ortb reclining — -^ 19 * 

Dsclining Eafi and W4 — — 8^ ^ 

The dfiftince of the AicrUian^ix^ttoTvxjm ix^ 

The Sutjliles diftance irom Oa^ Maiiun ^v 



rhc Plane's tongitude — -^ 8j af 

rhe Stiles height — — - — i? f^ 

The Reqtufiees of the other two N$rfb recttr 
lers as mucb^ and do decline ;7, 5*4. and arc to 
>e made by the Rule of the XVIth Chapter. , 
K North Reclimng — — 19 aB 

Declining Eafi and Wejl — .-* j7 y^ 

Ihe diftance of the Meridian and Horizon 7f 31 
Ihe SubHiUt diftance from the MeridiM 48 oa 
The plan's Longitude — — 564.? 

rhe StiUi height — — ~ 56 54 



to CUT 

?%^ -B(?^ ojT t'welve Rhombs. 

THE thirty firft definition of EncUi definethr 
a Khomhy to be a Parallelogram, or a Fi' 
gure coniiftihg of four e^ualfides^ but hath on^ 
equat Angles^ as out of the Figare n^ k^ Cf d, of 
:his Plane may be compofed cwo« Bodies^ one 
2pn(]fting of twelve Rlomhs^ as the Figure a^ b^ 
r, k^ by If, d^ and the other of thirty Rb$mbs. To- 
:ut the Body of twelve Ki^MM^/, make i Parall- 
(Ipipped^ as is a^ b^ g, f^; let the length be ioooo> 
Is a, by or €y gj the breadth and depth, as ^ k, 
ind /, gy be 7071, divide the Length into twa 
^Quat parts, as d^L^i* frbm thofe Points draw 
Linestothe Angles, and they (ball include four 
H^bombs^ asare m^i.b. Li and L^ ^ ^ i^ H^ %c.^.^^*dM 



Bpon each end two Diagonal Xines^ a^ A^ C, a6A 
^1 e^^ whicli joyning ac each Angfc With Ch^ Ltndl 
drawn from the middle Pointy ihall make Tri- 
angle fuch as A. L; C^ &c. Cut away each Cor* 
ner.by thefe Triangles, o^iile, by the Trian^e 
A, L, C ; and fo of the i^eft, fi) Ihall you at eight 
Cats frame the Body of t\velVe tJiinAs^ as yoa 
fee the "F/;fiir« is. .^ 

The Body bein^ prepared, fet the Angle c, d 
the Hariziontal Rhombs a^b^ c,J^ South ^ then urS 
fyh, g, o, be a drre(^ ^outh, and hi^ ot>po(itea 
^ircA North XyrnXf ^t other are all deoHnth^. i 
like; whereof the four uppermoft do recbioe 
!;o Atg. and oppoHtes do incline as^ md'ch ;* and 
each doth decline 5*4 deg. 44.min. tafi and /fV)f ; 
therefore any two Dials being mede, will, fenrcj 
for all the reft, except the North j South^ airf 
Hofix;ontaL * / • ; 

b. Uy and a^ dy are North redining j[o deg. auit 
decline f 4 44:, and are made by the Rules of dt 

XVth Chafter. 

The diftance of the ^J^eriJian znd HorizMi f4 4^ 
The SubftiUs diftaiice from the Mnidian 80 47 
The Stiles height 44 17 

The Plane's Longitude 83 jo 

The other two Planes as i, c,/, e, ^nifd,e^g,ih 
are South reclining ;o deg. and declining E0L 
and fVefi f 4 44. and are made by the Rulci » 
the XVIch Chapter. 

The diilance of the Meridian from. the Hot. f4 44 

The SubAiUs diftance iiova Vcv^ A^rcWiim 04 |7 

T/je 5:iies height ^\v^ 

r/jc PJanes Longitude ^V^ 
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ody.eompofed of op Rhomhs 

■^HIS Body is reprefented by the, Fi^wt'^.T 
A. E. and is fomewV\at two\a uo^^^'^5'"^ 
than the former, and isitawve.^oNsx^^'^ 
fif^i dividing evet"y fv^e ^J'i ^.-isx*.*^ 



mean Proportion, which is thus cafily donc^ Le 
a by hg, h m, &crht loooo, then (hall ac^ bii 
iffy nsby Iffy g€y ^c. bfi 6 1 8o, the greater 5^^ 
mtnty which taken of a StSor opened to the wi 
deft of any one fide, and fet from each Angle a\ 
g my &c. both ways, Ihall leave ady be, bb, mt 

*^3 gfy^^' 3^^^> the leffer 5fg«ie»^ of thefaim 
fides, from the Terms of the greater Segment (U 
the one fide, to the lelTer on the other fide^ dra« 
Parallel Lines, as dcy afy bgy and grf, crot 
them with the like parallel Lines as are cb, bi 
e i, and /p, from each oppofice Angle t k, anc 
a gy unto the leffer Segment oppofite to the faic 
eyfnghsy draw Parallel Lincs^ asare ^p,^^,*^ 
and it ^j. fo (hall you have the Lines on thii 
fide the Cube neceffary for Dircftion in cuttioj 
this Body ; and thus muft you do with all the 
reft of the fides : The Line being drawn as yoa 
fee in the Figure, there is three Triangles framed 
about every folid <^ngUy as are the Lines afh^ 
miey and gncy about the Angle by by which the 
^Angle malt be three Times cut, continuing each 
Line as -a part is cut away, to avoid Confufion, 
fo (hall you at 24 Cuts produce the Body of 
go Rhombs dcfired; which being prepared, fet 
the acute tAngU N, of the Horizontal Rhomh 
MNRL, South, thcn(hf:li iht Rhomb OPQK, 
be a dircd South Dialy and his oppofice a Nortiy 
ABCD, of the Cube (being the fame in the 
Body) fi^efiy and his oppofite an Eafi Plane ,• the 
reft are all South and North declining and recli- 
ning, as are the three Rhombs OPNI, TNRX, 
^ad TXZOy which are couterrainous with the 
ffi^rszofttal^ and Smth^ and W^ef ^V^itv^^^ ^^ 4^- 



ne and recline, fo do all the reft, as frorbthe 
■y InfpeAion of the Figure of the Body doth 
Rciently appear : Wherefore haviftg found the 
clination and Reclination of rheie ; Planes, 
;re is as much done as is ufefuM fee the Body j 
:n will you find that OPNT, and KPNG, 
il be two reclining jo deg. and declining E«jf 

mfi 20 deg. 54 min. and T N R X, and 
vlND, will be Seutb Reclining 54 deg. and 
:lining 56 deg. 16 min. and O T X Z; and 
l^DEj SoNf;& Reclining 18 deg. and declinihg 
/? andMjf 5-8:16, the three Nmh ones will be 
; fame with the South in all Refpeifts, both for 
ilination and declination ; by which means yoQ 
;y have twenty-four reclining declining ®nt/i, 
lereof three will be South recHning declining 
/?, and three will have the fame declination 
fif and will decline the fame, and fo there will 

of the North reclining declining Dials, • and 
;h hath his oppofite, which decline, and de- 
ne a» much, and there will be five ordinarf 
als, via. a Horizontal, a South, a North, an ' 
Apnd We/i, fo will you have twenty-nine 
STon this Body. The Manner of makrng thefe 
Sli is fhewed in the foregoing Chapter. The 
qui/ites and hour Arches on their Planes are 
foUoweth, 
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South %jclining 

70 00 

De fr. 20 j^4. 



S^nri Reclining 
(4 CO. 

"Dulin. j'6 1 6. 
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South Reclining 

Declining EaH and Weft 
I The diftanee of the Meridian and Horizon 7^ 

The Subftiles diilance from the il^enVMiy 02 

The Stiles height— \ 06 

The Planes Longitude 18 

Therefore the Subftile (lands between 10 

II in the Eaft-Dial, and between i and 2 in 
; JVefi Dial. And made by the Rules of the j 

Chapter. 
S^uri Rccliains — — t:. — '^ 
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i cHmng Etfjf andjf^j? . . f6 i6 

lediilance of the Meridian and Horizon^j zz 
Lc Subfiles diftance from the Meridian x6 29 
e Stiles height 26 10 

c PlanesJ^ongitude ;3 f^ 

which means the Subftik falls between 9^ and 
/In the Esfi^VLtid between 2 and 3 in the fP^e/l 
cliner. And made by the Rules of the XY. 
lapter. 

p/i Reclining 18 06 

dining Eaft and mfi fS 16 

lediftance of the MeriJian dnd Horizon 6% i6 
le Subfliles difliance from the Meridian o f 28 
le Stiles height Q? f7 

ie Planes Longitude f 4 ^ r 

By which means the Subflile will fall between 
3nd 9^ in the Eaft^ and between ; and 4^ iii 
; ^iry? Declines And made by the Rales of 
; I ir^t Chapter. 

r Cutting of the fi'Oe kegular Bodies in Paft 

Board. 

1. 'TpHE Cube is compofed of fix Geome^ 

jL trical Squares^ as ^. 

2. The Tetrahedrum is compofed of three £* 
latral Triangles^ as B. 

\. The OSohtdrum is compofed of fix EquiU- 

I Triangles, as C. 

[.. The T>odecahedrum is compofed of twelve 

iilatrial Pendegons, whofe fides are equal^ and 

Angles 72 deg. as D. 

'. ThQ Icojhedrum is comipofe^ o\v«^tvv^^^- 

serial Triangles, as E. c :v ^ -2 

hefe Bodies being fo eut >nV\ ^^^^ "^^^^ 

'*• ^^ the fclid BodVtLS. ^ . 
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J^7(7rf£ Reclining }Ofl( 

Declining £4[/f and Wefl^ 20 f| 

The diftance of the tMerUian and HorizMTi i> 
The Subfiles diftance from the Meridian 40 ]< 
The Stiles Height 6) al 

The Planes Longitude 4} i 

This Dial is made by the Rules of the i^ 
Chapter. 

The North RecUning %V^ 

Declining Eajl and Wtf; ^ 

Ihs diftance of lh« McrUidn Mift. H^A-^/m 



ic Sui/liUs diftance from the Meridian f 7 40 
\Q Stiles height $f 59 

le Planes Longitude 6z 24 

This Dial is made by tte Rufes of the XVIII, 

^fter. 

"le Uortb Reclining 1 8 00 

^ditAtigEafiWefi . ^ 58 x6 

he diftance of the; Meridian and Hdrlzm 6% x6 

htSubfiilesdx^tiCthomxhfi Meridian 6y 5:9 

he 5rifcj Height 3 ? ?4 

he T/ii«« Longitude 76 i jt ' 
This Diii/ is macie by the Rules of the XVI 

hafter. 

And thus you .have all the TMes and Rtqui^ 
es belonging to all the Bodies mentionbd in 
is Book. 2N(j»f^3 That upon all Soatb recUnjtig 
dining Dials^ the declination of lYk^^MttUian 

Planes Longiqide, is accounce4 from the Noon 
kferidian ; And upon all JVorfi&'declining reclining, 
ials, lefs than a Polar Dial^ (he Planes Longi^ 
:3e is reckoned from the Midnight oJ^mdian, 

twelve a Clock atNight^aod in. all Polar Di- 
» it may be accounted from - either JNoon^ or 
.idnightt becaufe the Longitude of the Plane is 
^^ys 9a deg. and in all North declining reeli- 
ng DiaW, more than a Polar, it is fonnd from the 
Lidnight. Meridian, but the Complement to i8q 
tg. is the difference of Longitude, from the 
iutb, fee Page 122. 

YouJhave in Figure ;6, a Dial which flieweth 
Y the (hade of the Stile, whait V^o^\^^ ^\>r.^^\. 
'Sea or Lanji, have the Sun \u^ on^x vNx^xOA^^ 
fufh a time as you looku^otixJcv^Vv^s"^^^ 



is pcrforincd by inverting that part of the Trrri^ 
Hrlal Globe, which is included between the two 

Tropcks. 

TheReafon of this Inverfionis, that theflia- 
dow the Stile being always caft towards to con- 
trary part to the Sun, that is, if the Sun be E^j \ 
his (hade falls towards the Weft, &c. therefore is' 
it neceffary that the Eafiern part of the World 
fhouM lie Weftward, and the Northern part Sot^ 

ward, 

Thefe Dials are beft to be E^lmStial ones, on 
whicli this fort of Furniture is difcribed^ for it 
appears the beft on thefe fort of Planes-: The 
making of an E^uinoSial is taught in Page 20, 
and this Furniture defcribed' after this manner j 
Your Dial being made, and ^iTrigony as in Page 
i;f, put into your Trigon, (befides the Trefich 
sinJf E^uinoilial) f, 10, If, and ao deg. of De- 
clination, for that anfwereth on this Dial, for 

S> ^^y ^Si ^"^ 2^ ^^S' of Latitude from the 
EqainoSiaty and transfer them (in obfcure Lines) 
fx om your 7'rigon to your P/ane ; this being done, 
your VerptndicuUr Stile being made Radius, ftt 
the Tatigint of y, 10, ij*, and 20, from the 
twelve k Clock Hour-Line, and draw obfcure 
Lines chro' the Points parallel to the ^elve a 
Clock, and they fliall reprefent your Longitude^ 
your Diiil is ready for to defcribe your Furniture j 
then cake a Map of the Place you defire to draw 
on your Dial, and turn the bottom upward, and 
defcribe the Country, according 10 ics Latitude 
ifpdLongitiidQy ^nd your W otVw \% dovva*^ 
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